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Real Power, 
Real Cheap 

PC Labs Tests 12 
386-20 PC Systems 

■ $2,500 Street Prices 

■ Complete with 
VGA Monitor 
and Hard Disk — 

Just Add DOS 

■ And, Yes, They Work 
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Technically speaking, the [Tell 
System* 325 is one iif the must ad- 
vanced 386'"compiiters available. 

And, acctirding tn 1X2 
Magazine, it’s one of the most 
advanced 386 computers they’ve 
ever tested. 

In benchmark after bench- 
mark, the System 325 excelled in 
a field of 386-hased 25 MHz 
systems. A field that included 
the Qanpaq'' 386/25. 

A show of prowess that earned 
the System 325 PC Magazine’s 


we’ve sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

Tire System 325 takes that 
idea to its logical extreme. 

R)r example, it nins either 
MS-DOSf MS -OS/2, or our own 
[Tell UNIX'System V Which 
is compatible with AT&T’s 
System V Interface Definition. 
And the whole world of XENIX* 
applications. 

If .speed is of the essence, we 


can include an optional Intel* 
80387 or WEITEK 3167 math 
coprocessor. 

And since nothing aK)ut 
this .system is lightweight, the 
.standard mass storage is a 100 
MB hard disk drive. Or we can 
configure it with a 40, 150 or 
322 MB hard drive. 

As you might expect, the 
output is just as intense. You can 
choo.se between VGA Mono- 
chrome with paper-white screen, 
VGA Q>lor Plus, or Super VGA 


THE DEU 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORYCONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor’s Choice award. 

It was a goal we set for our- 
selves fri im the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 

A PERSONAL 
COMPUTER 

THAT'S REALLY 
PERSONAL. 

Of the more than 150,000 
personal computers 



tor high resolution colors 
di.splayed on a larger screen. 

Even though the System 
325 gives you all this perform- 
ance, it .still leaves you six 
open slots tor whatever else 
yiiu might want to add. 

And once you’ve told 
us what you want, we’ll make 
sure what you want works 
—by huming-in the entire 
system unit. 
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Ymi ran be twrking before yim hune it. Microsoft Works 
provuks built-in Imp and training that takes you thmugh 
each application, step-by-step. 

There are people who say that power- 
ful software is too complicated to use. And 
others who say that simple software can 
never have enough power to meet your needs. 

Fortunately, you won’t find any of these 
people working at Microsoft. 

Which brings us to new Microsoft’ 
Works 2.0. Software that has all the power- 
ful tools you need in one easy-to-use program. 

You get business applications like 
word processing with a spelling checker and 
thesaurus, a spreadsheet with business 
graphics, a database with reporting and a 
communications module all rolled into one. 

All are powerful enough to stand on 
their own, and handle whatever numbers, 
words and data you can throw at them. 

At the same time, they’re a piece of 
cake to learn and use. 

For openers, only Works has built-in 
training to get you up to speed quickly. 

Once you’re started, you’ll see that 
each application has the same l(X)k on- 
screen. Which means there’s nothing diffi- 
cult about moving back and forth between, 
say, your spreadsheet and your word proc- 
essor. Then into your database. And back 

*onrr thtwnch Mruary 28. 1990 in thr 50 United Sutes Cuflocnen 
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Etvrything's easier ichenyou can see uhat you're doing. 
With oivrlapping leindmes. Works lets you see up to eight 
different doamwnts at the sanw tinw. 


out again. You can even move data between 
all the modules. Easily. 

When you do have a question, it’s 
simple to get an answer. Works provides 
help at the touch of a single key. 

The end result is better-l(X)king, more 
sophisticated output on everything: corre- 
spondence, marketing materials, sales 
information, financial data. Put together in 
an incredible variety of combinations with 
much less effort. And much more impact. 

If you’d like to know more, calf us 
direct at (800) 541-1261, 

Dept. K39. We’ll answer your 
questions, in simple terms. 

And, if you buy now, 
we can make your life even 
easier. By throwing in a free 
grammar and style checker 
with your Microsoft Works! 

So when someone tells you that you 
just can’t get power and simplicity in the 
same software program, tell them there is 
a solution. Microsoft Works. 

K/Scrosott 


Making it all make sense' 

Canada, call <4161 672-7638 OutsKir North Amrnra. call 1206 ) HtC-WiAl CCopyri«hi 1989 Micnsoft CurpunMicin All nitM« rrwrvtd Mimnoft and il« 
laa tradrrnarK </ Micmun UapDiaun 







Today’s premium PC 
without the 
Premium™ price. . . 



The poiverfid 40-MB hard disk which is 
standard equipment on the PcniferFlex 
provides storage for approximately 
20,000 iHiges of documentation . 


The ALR PozverFlex comes 
standard with 1-MB of main 
memory with built-in hardware 
EMS 4.0 support lets you 
immediately break the 640-Kb 
barrier to run all memory 
intensive applications. 


« As winner of PC Maga- 
zine's 1988 award for 
Technical Excellence, were 
best known for our advances 

in 386^^ technology. With 

the introduction of the 
'' '' ^ PowerFlex we've designed a 

system that combines built-in 386SX^^ 
and i486^'^ upgradibility with an 
abundance of standard features. 



Immediate upgrade path to 16-MHz 
386SX and 25-MHz i486 technology. 
Imagine being able to possess a i486- 
based system for less than it ivould 
cost for the competitions 386 system. 

Now until December 31, 
1989, save $50 with ALR's 
manufacturers rebate on the 
386SX Upgrade Module. 

ALR 


1486 

Module 



( 


At ALR, we’ve built our reputa- 
tion on delivering premium 
PCs without the premium 
price. The new PowerFlex 
286-based PC combines per- 
formance, quality and innova- 
tion for only $1495. Compared 
to the competition, the 
PowerRex is the premium 
286-based PC. 


The PowerFlex blends innova- 
tion and the most affordable 
upgrade path with more 
standard features, while pro- 
viding 100% compatibility for 
all of your favorite software 
applications. When your appli- 
cation needs grow, the innova- 
tive PowerFlex grows right 
along with them. The 386/i486 


Feature Connector transforms 
the 286-based PowerFlex to 
386^“ or 1486’’^“ technology in a 
matter of minutes. This pro- 
prietary upgrade path protects 
your investment from "future 
obsolescence" and still saves 
you hundreds of dollars. 

The PowerFlex delivers 


..TheALR PowerFlex™ 



12.5-MHz 

1 -MB RAM on-board 

(expandable to 5-MB) 
0-Wait State paged 
Coprocessor Support 
80287 10-MHz 
80C28712-MHZ 
1.44>MB Floppy Drive 
40-MB Hard Disk 
6 Available Expansion Slots 
EMS 4.0 Support 
Small Footprint 

$1495 


10-MH2 

1 -MB RAM on-card 

(expandable to 2-MB) 

0-Wait State 
Coprocessor Support 
80287 8-MHz. 10-MHz 
No support 
1.2-MB Floppy Drive 
40-MB Hard Disk 
6 Available Expansion Slots 
EMS 4.0 Support 
AT Footprint 

$2995 Model-UOX 
386 Systems 

$395 - ALR16-MHZ 386SX Module I $1 595 - AST 386 FASTboard/386 

$1890 I $4590 

I486 Systems 

$2995 - 25-MHz i486 Module 
vrith Internal "floating-point" Math 
Coprocessor and 8‘KB of internal 
cache 


$4485 

ALR products are now available through: 

/•jnr/u INGRAM 


USA USA 

1-800-332-2222 1-800-456-8000 


Not Available 


ALR PowerFlex 


AST Premium™ 286 


12.5-MHz 286-based process- 
ing. 1-MB of RAM with built-in 
EMS 4.0 support, 40-MB hard 
disk storage and a 1.44-MB 
3-1 /2" floppy drive, all within a 
small-footprint desktop chassis. 

With PowerRex, we continue 
our tradition of providing the 
most innovative PCs at a frac- 


tion of the competition's price. 
A tradition which started back 
in 1986 when we released the 
world's first 386-based PC. 

Call today for the name and 
number of your nearest author- 
ized ALR reseller, and get a 
first hand look at today's 
premium 286-based PC. 

1-800-444-4ALR 




/I #8 

I Home of the World’s First 386 PC 
Advanced Logic Research. Inc. 


9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 


ALR Po««'F>*i *• n g H fdC ■'Mi'nvW o( AOnancM Logic BiioieU Inc AST 
PfWnwmW M FASTMMI.3M Or* logournO VMMmMi ol AST fWwoftfi M 
3t6 3ttSX and lAW ora rogcucM oMomM of Mol Cwp Sr«wn< Mmi wWi 
ogoonv monitar Pncao and cenl9«aiena luOioel » 
manuUekMi ' iMt AdvoncM Logic Homreti Inc 


CIRCLE 165 ON READER SERVICE CARD 



Inside 


PC Magazine is used to doing things 
in a big way. From single-topic is- 
sues with too or more products to 
featutes tables the size of haixlball courts, 
there’s very little we do on a small scale. 

But not every vital product category 
in the computer industry demands a 
50,0(X)-word story. There are myriad 
nonmainstream business applications 
that are essential to the daily lives of 
our readers, as well as upgrades of im- 
portant products — both of which ate 
often better suited 
to a shorter for- 
mat than a multi- 
product roundup. 

Thus the “short 
feature” was bom. 

It’s often the 
case that the 
smaller a project, 
the greater the 
preparation nec- 
essary. Our short 
featutes will boast 
the extensive test- 
ing you’re used 
to seeing on these 
pages, but pre- 
sented in a con- 
cise feshkn. We’D 
get right to the meat of the story, giving 
you the information you need to make 
an intelligent buying decision. Typi- 
cally, the short feature will run 4 to 5 
pages. 

First up are paint programs, exam- 
ined by contributing editor Luisa Si- 
mone. A five-year veteran of PC Maga- 
zine, Simone has held several positions 
from assistant managing editor to ex- 
ecutive editor. Last year Simone was 
among the editors who formulated the 
short-feature concept, making her an 
obvious choice as the reviewer for our 
first attempt in the short format. 

‘ ‘What these stories attempt to do is 

IMMI pweopitormOOp«i«wlerl 

PMAM.NMrraA.NrK«M TTinn-iT r1i iinnwji n^iT ■~ti 


get down to the nitty-gritty product 
information that you get ^m your 
better-informed friends over the 
phone,’’ SiriKxie explains. “Because of 
their condensed nature, the reviews get 
to the heart of the matter much more 
quickly. We’ll tell you why you would 
want to use these products, and whether 
they do what they should. ’ ’ 

The four paint packages each cost 
under $100 and support the full VGA 
palette of 262,000 hardware colors. 

Simone found 
out that price and 
value dm’t nec- 
essarily oonclate. 
“Thens are some 
amazing low- 
cost programs 
out there. None 
of them is per- 
fect, but they do 
provide a lot of 
the functionality 
of expensive pro- 
grams. Besides 
(hat,fti^’tBfua” 
Budget plays 
a part in another 
of this issue’s 
feature stories: 
low-end integrated software. The seven 
packages go for less than $200 each and 
include word processing, database, and 
spreadsheet modules with a common 
interface. 

After failing to live up to inflated 
expectations years ago, these almost- 
all-you’ll-ever-need products are mak- 
ing a comeback. With extras such as 
graphics, communications, and desktop 
utilities, they’ve come to represent a 
remarkable value. The laptop-toting 
executive may find that one integrated 
software package on a 720K 3.$-inch 
disk can make life on the road just a little 
less bumpy. — Stephanie K.Losee ■ 




So many products, so Nttlsttme. Contributing sditor 
Ljjiss Simons dossnl isvisw svwytMrvsbout paint 
programs— lust which ones to buy snd why. 


I 
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. verything it takes to add 
PostScript to your LaserJet ii, 
inciuding HP’s Messing. 


“The QMS 
JetScript con- 
troller is the best 
way available to 
add PostScript 
capabilities to a 
Hewlett-Packard 
LaserJet Series II 
printetf’ 

-PC Week 
SepL 19. 1988 


Hewlett-Packard" and QMS’ have made it easy 
to give your LaserJet Series IP the desktop 
publishing power of the PostScript’ page de- 
scription language. 

The new QMS JetScript” 

JetScript is the only Adobe FVistScript 
controller upgrade authorized by HP and de- • 
signed specifically for the LaserJet Series II. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP’s PCL printer language. This expands 
your laser printing capabilities. Increcises over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


New forms of expression The speed and 
power of JetSaipt combine to give your LaserJet 
Series II a form of expression that’s found only 
with PostScript 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostSaipt 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 



Do It yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter’, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostSaipt laser 
printer. 


InqireMive results People have come to expect 
impressive results from QMS — one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PbstScript- 
based products than any other company. 

You’ll get the same results from the new 
JetScript After all, it has HFs blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. Call 1 - 800 - 523-2696 for 
the location of your nearest Laser Connection 
dealer. 

•JelScripl available for IBM PCXT: IBMPC-AT: HPVectra" 
and compatibk perscmal computers, or the IBM PS/2^ Model JO. 


lUE LASER 

'^connecTion 

AO'tS’ Company 

The following are trademark* of their respective companies: HR Hewlett-Packard. 
LaserJet Series II. HP VKtra of Hewlett-Packard. QMS, JetScript, ASAR Laser 
Conrrection of QMS. (nc PostScript of Adobe Systems. IBM PC-XT. IBM PC-AT 
artd IBM PS/2 of Intematiortal Business .Machines Corp. 

CIRCLE 259 ON READER SERVICE CARD 
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UPFRONT 


COVER STORY 


INSIDE 
LETTERS 
ADVISOR 

Lori GrtminI Inexpensively upgrading to PostScript; 
finding a new IBM BIOS; ehoosing a music card for 
game playing and composing. 

FIRST LOOKS 
Worksheet linking, embed- 
ded graphics, ambitious 
memory management, and a 
great deal more distinguish 
Quattro Pro. 

Develop PM applications 
with Smalltalk-VIPM , a 
powerful object-oriented language. 

IBM enters the personal information management race 
with Current. 

Atari's inexpensive I -pound Portfolio takes on The 
P(X)et PC. 

Adobe Streamline converts scanned bitmap files into 
editable vector graphics. 

Version 3.0 of The Norton Commander offen a 
spruced-up main shell, serial file transfers, and an MCI 
Mail communications module. 

Deluxe Paint I! Enhanced has improved file-export and 
presentation capabilities. 
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COMPUTERS 

1 2 386-20s: Off-the-Shelf Power at the Right Price 
John Dickinson/ Affordable 32-bil power? Just two years 
ago. the market cost of a standard 386*20 machine was in 
the $8,(XX) range. Now PC Labs tests a dozen machines 
bargain-priced at $2,395 to $2,995 to help you 
weigh both the benefits and hazards of shopping for the 
bottom line. 

ACMA 386/20 Prc>fes.sional System 
Amax PC7386-20 Business System 
Bus 386/20 
C- 386-20 

Computer Market Place Clira 10-386 
Top Gun 386/20 
Destiny 386-20 
Everest Block 320V 
leaser Digital Pacer 386-20 
Northgate MicroStation 386/20 
Polysyslem MI-Cache-20 
Tangent 320 

Features Table 
Performance Tests 
Editor's Choice 


FEATURES 


NEW AND IMPROVED 

Alan Cohen 

PIPELINE 

Gu.’i Vendillo 

BILL MACHRONE 
The industry's agnosticism. 
JOHN C. DVORAK 
Technology horror. 

Inside Track 

JIM SEYMOUR 

Imaging mixlels. part 2. 
WILLIAM F.ZACHMANN 
Developing enterprise 
software. 

STEPHEN MANES 
Year-end clearinghouse. 



m SOFTWARE 

Integrated Soflvrare 
Gets It Together 

Edward L. Perratore and 
Henry Fersko-WeissI 
Microsoft Works, Alpha- 
works, and PFS:Firsl 
Choice are among the 
gtxxl reasons why low-end 
integrated software is earning renewed respect from 
middle managers and laptop-lugging professionals — and 
from beginners. Ea.se-of-use and improved data-sharing 
mark these seven packages, all under S200. 

Features Table 
Q&A: The An.swer for Many 
WordPerfect on the Fly 
^^1 FLditor's Choice 
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BACKUP 

IX.' 2(MM) Tape Drives: Backup on a Personal Scale 
Catherine D. Miller! Your hard disk holds from 4()MB to 
I50MB. you’re not on a LAN, and you hate backing up 
to floppy disks. Then you’ll love DC 2000 tape backup. 
Comprehensive tests of I4 DC 2000 minicartridge 
systems fn)m such companies as Irwin, Mountain 
Computer, and Everex pinpoint the best in large-capacity 
backup on a personal scale. 

Decision (iuide 
Features Table 
Performance Tests 
h^itor's Choice 


gni GRAPHICS 

Power Painting on a Budget 
Luisa Simone! PC Magazine' a first minifealure focuses 
on how paint programs under $ 1 00 are catching up with 
higher-end. vector-ba.sed packages. For creating 
photograph-quality images, bitmapped paint prixiucts 
like PC Paimhrush IV and Deluxe Pahu II have no 
competition at all. 


PRODUCTIVITY 


UTILITIES 

(Jive Yourself a Smart DOS Command Line with 
ALIAS 

Douglas Boling anclJeff Prosisel Now you can take 
control of your command line. ALIAS allows you to 
reissue previously typed commands, tessign alia.ses for or 
abbreviate long command strings, and edit the DOS 
command line with ea.se. 

POWER PROGRAMMING 

Arithmetic Routines for Your Computer Programs, 
Pan 4 

Ray Duncan! It’s lime to venture forth from the relatively 
safe shallows of integer arithmetic into the treacherous 
depths of real numbers and floating-point arithmetic. 




Tilt 


Direct Marketing 

Connection 

Marketplace 
Index to Advertisers 


Advertisers' Product 
■“ Index 

Reader Service Card 
Coming Up 


m SPREADSHEET CLINIC 

Douglas Cobb and Sleven Cobb! Here's a handy label- 
underlining macro (ot Lotus /-2-i; embedding printer 
ctxies in Lucid 3-D spreadsheets; coloring £v< W 
worksheets; calculating the number of weekdays in a 
given periixi. 

m USER-TO-USER 

NeilJ. Rubenking! Add drK'umenlation to seldom-used 
Fep utilities; schedule your backups to tun every five days; 
>11.3 tiny TSRs take mon; RAM than you think. 
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POWER USER 

Craig L. Stark! A Microsoft Word macro that lets you 
search for and delete text formatted in a given style; 
combining dBASE fields to save disk space can be 
counterprrxluctive; surprise! WordPerfect 5 .0 variables 
accept commands. 

LANGUAGES 

Tony Rizzo! Create really tiny Turbo C .COM files; 
emulate Turbo Debugger breakpoints underTurbo 
Parical; enhancing Turbo Pasical's GOTO statement. 

TUTOR 

Tony Rizzo! Why expanded memory is .still the memory- 
management standard most supported by popular 
software; how external devices grab the CPU's attention. 

CONNECTIVITY CLINIC 

Frank J. Derfter, Jr.! A simple program to display a 
network adapter address; resrrlving ARCnet and Above 
Board memory conflicts; nonnetwork software on a 
LAN; hardware faults that cause mysterious crashes; 
moving to AT&T's StarLAN. 


AFTER HOURS 


■ Total Distance, for ind(X)r 
cycling. 

■ FiHfdiAnalyst tells you what 
you've been eating. 

■ WWMvviir<' hunts down IIkkI 
allergies. 

121 ABORT, RETRY, FAIL? 

Bill Howard 
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Senior Editor Bobbin Juris 

Senior Technical Editor Tony Rizzo 

Senior Editor, Technical Columns Craig L. Stark 

Senior Editor, West Coast Operations Lee Th6 
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HOW TO CONTACT THE EDITORS 
The editors of PC Magazine want to hear from you. 
Please send your questions, complaints, compliments, 
and submissions to PC Magazine. One Park Ave., New 
York. NY 10016. Send electronic mail to MCI Mailbox 
157*9301 {PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is 
(212) 503*5255. The West Coast Operations number is 
(415) 378*5500. 

We are unable to look up stories from past issues, 
recommertd products, or diagnose problems with your 
PC by phone. If you bought a product advertised in 
PC Magazine, are dissatisfied, and can't resolve the 
problem, write (do not call) Lauren Schultz. Advertising 
Department, at One Park Ave. Include copies of 
correspondence. 

PC Magazine is under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property of PC Magazine. 
Productivity user tips and Abort, Retry, Fail? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry. Fail?, if you send artwork for possible 
reproduction, mark the funny pad on a photocopy, not 
the original. 

PC MAGNET: PC MAGAZINE’S 
ON-LINE SERVICE 

PC Magazine operates PC MagNet. a 24* 
hour-a-day interactive on-line service where 
readers can find the utilities published in 
every issue, download an index of all product reviews, 
share opinions with the editors, and gain access to 
Computer Library. To join, set your communications 
software for either 300 or 1 ,200 bits per second, 7 data 
bits, even parity, 1 stop bit, and full duplex. To find the 
number nearest you. dial (600) 346*3247. When the 
modem connects, press <Enter>. At the HOST NAME 
prompt, enter PHONES. Follow the menus and note 
the number closest to you. 

After you have found the phone number, hang 
up and dial using the number you just fourtd. When you 
connect with PC MagNet. press Ctrl-C. At the HOST 
NAME prompt, enter CIS. At the USER ID prompt, 
enter 177000,5000. Enter PC'MAGNET at the 
PASSWORD prompt and Z10D9000 at the ENTER 
AGREEMENT NUMBER prompt. CompuServe 
members can join by entering GO PCMAG at any 
CompuServe prompt. For Customer Service, call (800) 
848-8990. PC MagNet costs $12.50 per hour via 
MasterCard, VISA, or American Express. 

PERMISSIONS, REPRINTS 

Material in this publication may not be reproduced in 
any form without permission. If you want to quote from 
an adicle or use PC Magazine's logo in conjunction 
with an Editor's Choice designation, write Jean 
Lamensdorf. Licensing Director; for information on 
reprints, write Jennifer Locke. 

SUBSCRIPTION QUESTIONS 
If you want to subscribe to PC Magazine, if you have a 
question about your subscription, or If you're moving, 
call or write; PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289*0429. A 1 -year subscription (22 
issues) costs $^.97. Canada and foreign; add $31 .00 
per year. New subscriptions and address changes take 
6 to 8 weeks to process. For back issues, write Felicia 
Hunter. Back Issues Department, PC Magazine, P.O. 
Box 5999, Cherry Hill, NJ 08034. Send $8 per issue 
(check or money order): $9 outside the U.S. 

PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine reviews are of 
currently available products. Comparative reviews are 
arranged alphabetically by product name for software, 
by company name for hardware. Software is free from 
copy protection. On bertchmark test charts, shorter 
bars indicate faster products (less time to complete a 
task). Benchmark and performance 
tests are run on 8-MHz IBM PC ATs. 
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Nowpcanuseddftiends 

tDa(X3essooiporatedak 

There you are cranking along at your desktop-Then it 
happens. You realize you need some critical data that resides 
on your mini or mainframe. 

And you can’t get it. 

Unless of course you’ve got ORACLEf For the first time 
PC and Macintosh users can access ORACLE and IBM* data 
from any of their favorite desktop applications. 

You can query and update data on ORACLE, DB2r and 
SQL/DS databases, using the applications you know and 
love, including Lotus 1-2-3* 4th Dimension^ Hypercardr 
Supercard'* and dBASE 111 PlusI" Your entire company’s 
wealth of information is available immediately. Without 
leaving the desktop. 

With ORACLE for Macintosh^ you’ll be using one of Or, you can have the Full Networking Version for only $999. 

the most popular user interfaces to access corporate data. If you’re a 4th Dimension user, consider ORACLE for 4th 
Give it a test run with the Developer’s Version for just $199. Dimension, the easiest way to access corporate data through 

familiar 4D applications. Also $199. 

On the PC use ORACLE for 1-2-3 for complete access 
to SQL databases from your familiar 1-2-3 interface. Or 
ORACLE dBXL, for giving dBASE 111 Plus applications access 
to your ORACLE and DB2 databases. Each for only $299. 

Give one of these ORACLE products a try for 30 days. 

Then, if you’re not happy, send them back and we’ll send you 
a full refund. 

If you’re not ready to give up on your old friends, there’s 
only one thing to do. Call 1-800-ORACLE 1, ext. 4463 now. 

And enter the computing environment of the 90s. 

ORACLE* 

Compatibility • Portability • Connectability 

CoiyiM C ISffi Orack CorpontmOftUU is a registered trademid ()4 Grade Ccrpcnbon. Madniotfa is a rcpstmd trademark o4 Apple Ccrixntion. H]ip^^ 

ware Corporation. 4lli Dincftsion Bare^eiedtradeinarka(Adus Corporation. DS2uai«isteredtradanart:dlraenta6oriai6iJsineasMaclBnei OS/2 isarnstaed trademark of MkrosoftCorooratMi-L^ 

OndopcM Corporation. dBASEisaregisicred trademark of Asbton^eCorporation.dBXLis a reiistmd trademark of Grade C«porabon.Pticesvafed in Ui.onlK ORACl£k»Macilosh,$IK: Stan$4lonewaion Ikoued tor dewlopenoniyi Require 
MadnoahSE or il with 2MB of lUM. SMB hard disk space. Ikippy disk drive, atd HyperCard li. Includes 3DKiayinsaltation support, ORACLE daubaKHypcr*SQL(H)perCardl(Xer(a»).SQL’Pli^ Propammer’s Workshop 

requind ior provammina usage l.SyMenStacksand Example Stacks. ORACl£ lor MacfftotKS99:Fdlnetworkiiigversionb$999 and inctud«SQL*Nd( for database commuiiicationtjA^.OECnet.'rCP/IPsupport.Alisa fern's TSSnelOECiM 
pralocd and dws aid ntatt'sTCta TCP/ IP protocol handler and guewaysoftmlw the other inachine. ORALlEfol-2-3.$^:R^re$an80286/80386ruaniDgDOS3iH-andLoitiJsrelease2.01or2.2.S4QKBolRAMphiieitherlMBafatended 
memory or the reassignment of IMB of expanded memory. Ccnnecthiiy option with networking software starts at $395. dBXL requires a XT PC with 640KB of RAM. Aaessing remote systems requires database and networking softwue on host computer. 







"Hie Austin^ strengtlo— tofHiotcJi components, 
soW petfonnance, terrific support, and knv price- 
make K a macliiBe that doOar for dollar 
b hard to beat" 

fX: Magazine. October 17. 1969bsue 

HARD TO BEAT... 
AUSTIN 386/33 

■ Intel 3} Mtiz 80386 Processor 

■ IMB RAM (optional I 4, 8 or 16MB| 

■ Intel 33 Mttz 82385 Cache Controller 

■ 55.2 MHz Performance Rating 

■ Choice of Monitor and Hard Drive 

■ Direct Map 32K Static RAM Cache ^ 25 Hano’s 

■ IDE or ESDI Controller Card 

■ Shadow RAM (BIOS Caching) 

■ 1-32 Bit High Speed Memory Slot 5-16 Bit 
Slots and 2-8 Bit Slots 

■ rioppy Drive (3.5' 1.44MB or 5.25" I.2MBI 

■ Enhanced 101 Keytroard 

■ 2 Serial Ports & I Parallel Port 

■ 80387 8t Weitek Math Co-Processor Support 

■ Clock with Battery Backup 

■ American-Made MotherBrard 

■ Technical Reference Manual 

■ Built-in Setup Program 

■ Pully Unix Sc OS/2 Compatible 

■ TREE 1 Year GE On-Site Service 

■ 30 Day Satisfaction Guarantee 
Rutmoits starUng as lou as $114.00 per month ' 


Aucnn 9 MOS wmiiim MN 

ChooM Hwd Drive 

Choose HanHof Below 

40 MB KO (28 ms 1:11 
72HBra)(28msl.l) 
leOMBKOfISmsUOli* 

Monothroow 

$3795 

$3995 

$4395 

VCM Color 
1640 k 4801 
$4295 
$4495 
$5095 

VCM Cotor 

laoo > 6001 

$4495 

$4695 

$5295 

*To timradt leOMB tsn 10 UOMB can. add $600 



The Austin 386/20 wUI tear througb the 
hardest workload in the shortest timel Make 
It your Hist choice for any graphic -Intensive 
programs, including desktop publishing 
and CAD operations. 

AHEAD OF THE GAME! 
AUSTIN 386/20 

■ Intel 80386 20 MHz Processor 

■ 1MB RAM (optional 2, 4, or 8MB) 

■ Choice of Monitor and Hard Drive 

■ 64R Static RAM Cache ® 35 Hano's 

■ 30 MHz Performance Rating (LandMark) 

■ 1-32 Bit, 6-16 Bit. 1-8 Bit Slots 

■ noppy Drive (3.5' 1.44MB or 5.25' 1.2MB) 

■ IDE or ESDI Controller Card 

■ Enhanced 101 Keyboard 

■ 2 Serial Ports Sc 1 Parallel Port 

■ Clock with Battery Backup 

■ 80387 Math Co-Processor Socket 

■ American-Made MotherBoard 

■ Users Sc Technical Reference Manual 

■ Built-In Setup Program 

■ Pully Unix & OS/2 Compatible 

■ FREE GE On-Site Service for i Year 

■ 30 Day Satisfaction Guarantee 


payments starting as low as $60.00 per month ‘ 


M«nn m un 

Choose Hard Drive 

Choose MonHor Below 

40nBt1D(28ms l:i) 
72nBND(28msl;n 
l60MBnDll8mst50ll* 

Morachreme 

$2493 

$2695 

$3395 

VQ4 Color 
1640 « 4601 
$2995 
$3295 
$3695 

VQA Color 
1600 > 6001 
$3195 
$3495 
$4095 

■TouDorade iOOMBtSDIlo 330MB ESDI, add $600 



H PC Magazine said, "Austin 

Computer Systems hasawinning 
combination of classy parts, 
smart design, high performance, 
and aggressive pricing, all 
backed by a GE on-site service 
contraa. Ilowcan you lose?" 

AUSTIN 286/12 & 286/16 

■ Intel 12.S MHz 80286 Processor 
or Harris 16 MHz 80286 Processor 
■ 1MB RAM (Optional 2 or 4MB| 

■ Choice of Monitor and Hard Drive 
■ 5 le-Bit Expansion Slots (full size) 

■ 16-Bit VGA Display Adapter 
■ Shadow RAM (BIOS Caching) 

■ Floppy Drive (3.5' 1.44MB or 5.25' 1.2MB) 
■ 2 Serial Ports Sc 1 Parallel Port 
■ I PS/2 Mouse Port 
■ Clock with Battery Backup 
■ 80287 Math Co-Processor Socket 
■ Enhanced 101 Keyboard 
■ Users St Technical Reference Manual 
■ Built-In Setup Program 
■ Fully DOS St OS/2 Compatible 
■ FREE 1 Year GE On-Site Service 
■ 30 Day Satisfication Guarantee 



You Don’t Have To Pay High Prices - To 

[^FREEGE ON-SITE® sfsO-DAY MONEY BACK sfONBEAIABLE PRICES 


SERVICE mClODED 

We give you a WorIcKiass Support Program 
that makes sure aD your needs are taken care 
of. Every Austin Computer comes with FREE 
GE On-SIte Sewkx for a fiill year so you don't 
have any repair bills. We send a QE Service 
Engineer to your desk to fix your computer 
quickly and without charge. 


Just try us for 30-Oays. If you're not 
completdy satisfied with your system, for any 
reason, we'll refund your hardware price. 

lEfTOLL-FREE 
TECH HOTLINE 


EfsOLIDCUSTOM-BlET 

Our flexiile manufacturing process is set up to 
handle custom conFigurations. We build your 
system h> your spedfIcattorB. Leave the hard 
part to us. Then we test burtvin and send it 
through our Quality Assurance Lab. 



How To Turn A Little Money 
Into A Lot More Computer . . . 
With Austin Computer Systems! 



SX SUCCESS! 

AUSTIN 386/SX 

■ FREE GE On-Site Service for 1 Year 

■ 30 Day Satisfaction Guarantee 

■ Intel %386 SX Processor 

■ 1MB RAM (optional 2, 4, or SMB) 

■ Choice of Monitor and Hard Drive 

■ IDE or ESDI Controller Card 

■ Shadow RAM (BIOS Caching) 

■ 6-16 Bit Slots and 2- 8 Bit Slots 

■ Floppy Drive (3.5’ 1.44MB or 5.25" 1.2MB) 

■ EMS LIMM 4.0 Support 

■ Enhanced 101 Keyb^d 

■ 2 Serial Ports & 1 Parallel Port 

■ Clock with Battery Backup 

■ 80387/SX Math Co-Processor Socket 

■ American-Made MotherBoard 

■ Users & Technical Reference Manual 

■ Built-in Setup Program 

■ Fully DOS & OS/2 Compatible 

Payments starting as low as $60. 00 per month * 


MismsMAKwini imiAfi 

Choose Ditvc 

Chooac nordtor Ddow 

aonsttoissmsi:!) 

72PanD(28m$l;ll 

ldOPBHD(18iniESDI)' 

Honochrovne 

*1905 

*2295 

>2795 

VCMCotar 
1640 k 4601 
*2495 
*2795 
*3295 

V(M Color 
(600 k 600) 
*2695 
*2995 
*3495 

*To uporade IdOPtS CSOt to SJOHS UM add POOO 


Get Winning Systems! 


EflOW MONTHLY 
PAYMENT PLAN 

We now make owning an Austin Computer 
System easy. With our new Austin Credit Card 
or business Leasing Plan you can make iow 
monUily payments, starting as low as $54.00 
per monlti Just cal and We'D take your 
appication over the phone in minutes. 


[B'easywaysto 

GET IT NOW 

We take Major Credit Cards, CO.D.'s. Quaii- 
fied P.O.'s, and now. Personai Checks using 
our TeteCheck Servicel 


Call And Order Today! 

1 - 800 - 752-1577 

/usriN 

'COMPUTER 
SYSTEMS 



New VAR Toll-Free Line 1-800-733-4 VAR 
Fn Orders (512) 454-1357 ■ Overseas (512) 455-5106 

Canada 1-800-827-4ACS 

Mon-Fri 7am*8pm ■ Sat lOm-Spin CST 
10300 Metric Btvd ■ Austin, H 78758 


GE and Rw GE logo ara all tradamarfcs of the General Elictnc Corporation Pnces arM specthcahons are subieci to change wimout noboa Auitm Comouler Systtro cannot be responuM tor errors in typography or photographs Sh)pping 
charges are non-tefundahle ' Pnces indicated are tiased on an individual monthly revolving credH account Call for complele details about tiiiancing and leas^ programs 
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iSeveral steps faster tkan tke competit 


ion. 



*MIPS bmchnariis haseJ on Tht Dalaiiast Croup fWrr Mmr MIPS vmion 12 


A s you can plainly see, every Everex STEP^system, from one end of our IBM* compatible 
line to the other, runs a good deal taster than anything the competition has to often 
So if you’re looking for the absolute fastest way to run today’s complex applica- 
tions, it’s time to take a closer look at our STEPs. 

What you’ll find is the thing that makes them faster. Namely, superior design. 

One example is our proprietary AMMA™ cache management architecture that lets 
you tear along at record speeds, especially in multi-user, multi-tasking applications. 

And AMMA is application transparent. So you gain speed without losing compatibility. 



I EDITORS' I 
I I HOICK I 














COMPAQ DESKPRO 
386/33 



Better yet, you'll find that STEP systems are about as flexible as they come. We offer, 
for instance, both small-footprint and standard chassis sizes. 8 full-length expansion slots. 

3 front panel selectable clock speeds. Plus BIOS support for over 60 drives. 

All brought to you by one of the fastest growing computer companies in 
America. Namely, Everex. And a nationwide network of the finest resellers who 
ever configured a system or supported a customer. 

Which makes your next step a rather obvious one. Call 1-800-334-4552 for more 
information and the name ol vour nearest Authorized Everex Reseller. ^ ^ — EVEREJi — 




AMUA. Evfwt ixi bTEPtn trtJmurisof Evmx SytUms, Ine 186 ii « traimuri httiCatf All atn namtt mJitsaJiy t m ngtofrtJ tmdmdttii of Attr rr^tatw hoUm O 1989 Evmx Sytlm, Ik 
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^ANDSnU HADIIME TOEAT. 
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IHE ONLY DOS THEY HAD TO KNOW 
WAS A: INSTALL. 

The 30 novice PC users installed DOS Partner,” 
EasyScrft’s new integrated application, file, and drive 
management program. TTiey reviewed the documenta- 
tion, and within minutes they were performing tasks that 
typically require weeks of DOS training and exp>erience. 

DOS Parmer is not like shells that still require you to 
know DOS. It allows you to ignore DOS all together. So 
you never run into dead ends, bad command messages 
or syntax errors. DOS Parmer shows you all your op- 
tions on the screen. If you want to move, copy or delete 
a full direaory, or a file, you simply move your cursor to 
the English command and press enter. It’s that simple. 


artn^a 


DOS Partn^ also manages all your files, directories 
.jind applications. You can run your programs from an 
applicaLipns inenu with a single key stroke. Over 300 
common pfbgrams are automatically recognized by 
DOS Parmer, and others are easily added. 

To order your copy of DOS Parmer, call EasySoft at 
1-800-526-6201. For $^, you can oiganize and operate 
your PC more productively than ever. And if you find 
that within 30 days it hasn’t made your 
work easier - then send it back for a 
complete refund. Guaranteed. 

TO ORDER NOW, CALL 1-800-526-6201. 

AU 

states 
rights 


■ ASYSOPT 
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Letters 


a SLIP ART? 

=J I was very pleased to see the in- 
depth review of Arts & Letters Graphics 
Editor in your recent roundup of clip-art 
packages ("PC-based Clip Art: Instant 
Images,” PC Magazirxe, October 17, 1989). 
While I still believe that the program should 
have been included in your earlier review 
of PC illustration packages (“Fine Lines: 
The PC as Illustrator,” PC Magazine, June 
27, 1989), Robin Raskin's article helped 
atone for the omission by providing an 
excellent summary of Arts S Letters' fine 
freehand drawing capabilities. 

Unfortunately, you did your readers a 
big disservice by not naming it an Editor’s 
Choice product. No other program you 
reviewed comes even remotely close to 
this package in terms of features, speed, 
compatibility, flexibility, or ease-of-use. 

Furthermore, your conclusion that "no 
one clip-art package will satisfy all needs, 
not to mention all tastes" was a huge cop- 
out. If you took this attitude in your other 
reviews, then you would never award an 
Editor's Choice: certainly no spreadsheet 
or word processing program will satisfy all 
needs and tastes. 

Bill Bailey 

Detroit, Michigan 

If you felt that your review of Arts & Letters 
Graphics Editor in the October 17,1 989, 
issue of PC Magazine would quiet the 
complaints about your neglect some months 
ago, let me disabuse you. 

Reviewing Arts & Letters as a source of 
clip art is equivalent to reviewing a PS/2 as 
a paperweight, or the space shuttle as 
accommodation for a small group of tour- 
ists. Either will sen/e in the reviewed 
capacity — as Arts & Letters provides an 
extensive and exceptional supply of graph- 
ics. But neither is primarily used for the 
cited function. 

Let me add one more criticism of your 
review: faulting Arts & Letters for produc- 
ing blue graphics indicates that your re- 
viewer did not take the time to learn the 
rudiments of the program. One can select 



Instant feedback: readers respond 
to our look at cllp-art packages. 


the color, shading, and other properties of 
any graphic either at creation or at any 
later time. By leaving the choice to the 
designer. Computer Support Corp. has 
ensured that maximum flexibility is readily 
at hand for any user. 

Michael Richter 

Los Angeles, California 

|T J PC Magazine's clip-art roundup 
^ Ij included not only clip-art pack- 
■BiSI ages, but graphics packages that 
offer clip-art libraries; these included Arrs 
<S Letters Graphics Editor, Freelance Maps, 
Harvard Graphics Accessories, and Mi- 
crographs ClipArt Libraries. In the re- 
views, the graphics and draw features of 
these packages were discussed only in 
terms of their usefulness for modifying 
each product’s clip art. 

In her review of Arts & Letters, Robin 
Raskin correctly stated that the color for 
most of the clip-art images is blue, and 
that the color can be modified manually. 
She criticized this color choice because 
blue maps poorly to black-and-white output 
devices. 

The Editor’s Choice sidebar recom- 


mends the best clip-art package in each of 
several categories because of the unique 
nature of the subject. Unlike word proces- 
sors, for example, clip art is characterized 
by style. One package may offer the larg- 
est number of images or the greatest vari- 
ety of options, but if the library’s illustra- 
tions are the wrong style for your com- 
pany’s newsletter the package is of no use. 

a CHILD PRODIGY 

IS Sure, the Prodigy Interactive Service 
is slow, less flexible than one would like, 
and pitched at the technologically unso- 
phisticated (After Hours, PC Magazine, 
October 17, 1989). But I can do virtually 
everything on Prodigy that I could do on 
CompuServe, and at a small fraction of the 
cost. I still use CompuServe for down- 
loads and to access PC MagNet, but using 
Prodigy for most of my on-line information 
retrieval and travel planning has saved me 
a small fortune. For that, I will put up with 
facile GUIs and a slight drop in speed. 

And just to let you know, I use Prodigy 
with a number of TSRs and device drivers 
loaded and have had no problems at all. 

David Welch 

Cambridge, Massachusetts 

I agree completely with Lori Grunin’s re- 
view of the Prodigy Interactive Service. 
One shortcoming she failed to mention, 
however, is that if you want to go to Prod- 
igy while already using your computer, 
you need to shut down or reboot from the 
floppy disk. I can’t see too many users 
wanting to do that. 

Your other comments regarding Prod- 
igy’s RAM use and lack of innovation are 
right on target. I purchased the Starter Kit, 
read the documentation, and immediately 
called to cancel. After I had explained my 
reasons for not taking the service (in de- 
tail), the operator — who apparently knew 
nothing about computers-^sakJ, "So you’re 
canceling because it’s too difficult to use?" 
I said “right" and hung up. 

Lew Pinsker 

Flemington, New Jersey 
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« CD-ROM Spedd Save $750 * 
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Letters 


Your review of the Prodigy Interactive Service 
indicated that stock information cannot 
be printed. In fact, it can. There is a print 
option on ali Quote Track screens. 

Orrin S. Edwards 
Mineola, New York 


I ' ij As Edwards and several other readers 
^ Ij have pointed out, the Quote Track 
iASI service on Prodigy allows you to 
print out stock information; at review time, 
however, this capability was not avail- 
able. On-line services change more quickly 
than we can reflect, and Prodigy is no 
exception. 

A TALE OF TWO MARKETS 

. John C. Dvorak tells us that 386 and 
486 machines can no longer be held back 
by 8088 code (Inside Track, PC Maga- 
zine, October 17, 1989), and that by 1990 
or 1991 there will be two distinct PC mar- 
kets. Well, what exactly does he think the 
existing market is? Homogeneous? 

The proliferation of packages written 
specifically for the 386 machine has al- 
ready split the PC market between the 
office configuration — in our case, PS/2 
Model 70s — and the home market, made 
up primarily of ATs and XTs. There are, at 
this very moment, too many things that I 
can do at the office that are not readily 
transportable to the home PC. I can see 
the two distinct markets now, and while it 
is not particularly comforting to know that 
the introduction of the 486 will further 
polarize the two segments, at least it will 
have the beneficial effect of pushing 386 
prices (eventually) toward the home mar- 
ket range. 

Tom Palermo 
Kingwood, Texas 


SETTING THE STANDARD 

. I enjoyed John Dvorak's column on 
the software compatibility dilemma (John 
C. Dvorak, PC Magazine, October 17, 
1 989). I even agreed with most of what he 
said. However, Mr. Dvorak snuck in a very 
broad comparison of IBM and Compaq in 
order to support his theory as to why the 
compatibility dilemma exists. What he said 
was, “Compaq hasn’t the engineering 
wizardry of IBM.” 

I will not deny that Compaq does not 
possess the depth of IBM's computer 
knowledge. But what Is important to re- 
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member is that we are talking about the 
PC market here. This is the same market 
in which IBM bought a chip from Intel and 
told Bill Gates to write an OS to make it 
work (a slightly oversimplified explana- 
tion). Thus was born the IBM Personal 
Computer. There were better machines 
out there at the time, but not one with such 
a vast amount of software written for it. 
Then, when everyone started to do a bet- 
ter job than IBM with AT-bus-based com- 
puters (tor example, Compaq), Big Blue 


The proliferation of 
packages written 
specifically for the 
386 has already split 
the PC market into 
two distinct segments. 


abandoned that platform for another that 
has yet to prove itself as better. And Compaq 
went on to spearhead the EISA move- 
ment. 

The real issue here is the ability to 
enforce a standard, and in this market no 
company seems to be great enough to do 
that anymore. IBM set a standard with its 
original PC not because of its engineering 
wizardry but because of its marketing wiz- 
ardry. It built a rather unrevolutionary PC 
and coupled it with a "follow us or else" at- 
titude, and we bought it. That may never 
happen again. 

Earl H. Browning III 

Richardson, Texas 

ACCOUNTING FOR SUITABILITY 
As soon as I received my September 
26, 1 989, issue of PC Magazine, I quickly 
turned to your review of LAN-based ac- 
counting systems (“LAN Accounting Soft- 
ware: Up to Speed on the PC Platform"). 
As a financial systems consultant who 
specializes in helping large businesses 
decentralize their accounting systems, I 
was eager to read your reviews of the top 
accounting software products. 

I thought you were headed in the right 
direction when the article began by dis- 
cussing "enterprise accounting.” It has 
been our experience that selecting ac- 
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OUTSTANDING VALUE! 
THOROUGHBRED PERFORMANCE! 



Tri^Star 286 Systems 

Standard Features; 


• 12MHz. 16MHz. or 20MHz 80286 Processor 

• 1M6 RAM Expandable to 4MB on System Board 

• Advanced Chips A Technology NEAT Chip Set 

• 364K Shadow RAM Caching for BIOS 

• t.2MB S.2S” or 1.44MB 15” Disk Drive 

• 44MB*22ms Fast Access Hard Drive 

• 1:1 Interleave 16-Bit Controller 

• Fast 600 KB/sec Data Transfer Rate 

• Paradise 16 Plus 16*Bit VGA Card 

• 14” VGA Color Monitor (640 x 480) 

• Quality 101 Key Enhanced Keyboard 
« 80287 Math Co-Processor Support 

• 2 Serial. 1 Parallel. & 1 Game Port 

• Fully DOS, Unix. & OS/2 Compatible 


1H-SUr 2S6” 1MB RAM 
14' VGA Color Monitor 
44MB Hard Drive 

IH-Sttr 286" 1MB RAM 
14' VGA Color Monitor 
44MB Hard Drive 

Trt-Ster 286" IMB RAM 
14" VGA Color Monitor 
44M6 Hard Drive 


$1755 

$1855 

$1955 


2MB RAM Upgrade $99 
65MB Hard Drive Upgrade $89 


Tri^Star 386 Systems 

Standard Features: 


• Intel 20MHz or 25MHz 80386 Processor 

• iMB RAM Expandable to 6MB on System Board 

• Page Interleaved Memory Architecture 

• Advanced Chips A Technology NEAT Chip Set 

• 384K Shadow RAM Caching for BIOS 

• 1.2M8 S.25-ineh Floppy Disk Drive 

• 1.44MB 15-inch Floppy Disk Drive 

• 65MD-22ms Fast Access Hard Drive 

• 1:1 Interleave 16-Bjt Controller 

• Fast 800 KB/sec Data Transfer Rate 

• 14* Seiko 1430 SVGA/8514A Monitor 

• ATI VGA Wonder Card 16-Bit with 512K 

• Quality 101 Key Enhanced Keyboard 

• 60287, 60387. A WeiteK Co-Processor Support 

• 2 Serial, 1 Parallel. A 1 Game Port 

• Fully DOS. Unix. A OS/2 Compatible 


TH-Star 386” 1MB RAM 
14' SVGA (1024 X 768) Monitor 
65MB Hard Drive 

TH-Star 36$” 1MB RAM 
14' SVGA (1024 X 766) Monitor 
65MB Hard Drive 


$2895 

$3095 


4MB RAM Upgrade $400 

105MB IDE Hard Drive Upgrade $195 

150MD EDSI Hard Drive Upgrade $695 


Concorde Graphics 
workstation 

Standard Features: 


Fiash cache 386 
Systems 

Standard Features: 


• Intel 20MHz or 2SMHz 80386 Processor 

• 1MB RAM Expandable to SMB on System Board 

• Page Interieay^ Memory Architecture 

• Advanced Chips A Technology NEAT Chip Set 

• 3B4K Shadmv RAM Caching for BiOS 

• 1.2MB S.25-lnch Floppy Disk Drive 

• 1.44MB 15-inch Floppy Disk Drive 

• 65M8-22ms M Accett Hard Drive .p,. 

• 1:1 Interleave 16-Bit Controller ... 

• 800 KB^ Data Transfer Rate 

• 14” Seiko 1430 SVGA/6514A Monitor 

« ATI VGA Wonder Card 16-Bit with 512K 

• Quality 101 Key Enhanced Keyboard 

• MS C^patible S-Button Mouse 

• 80287780367 Math Co-Processor Support 

• 2 Serial. 1 Parallel, A 1 Game Ron 

• Desk iGp Vartic^ System Enciosure 

• Fulty DOS, Unix, A OS/2 Comp^ibie 


Concorde 386” 1M6 RAM 
14 SVGA (1024 X 766) Monitor 
65MB Hard Drive 

Concorde 386” 1M6 RAM 
14 SVGA (1024 X 768) Monitor 
65M6 Hard Drive 


$2995 

$3195 


4MB RAM Upgrade $400 

105MB IDE Hard Drive Upgrade $195 

16 Nanao 9070S Monitor Upgrade $525 


• Intel 20MHz, 25MHz, or 33MHz 80386 Processor 

• 64K Static RAM Cache Q 25 Nano's 

• Eight Layer Design Made in UG.A. 

• 1MB/4MB of 32-BH RAM / Up to SMB on Board 

• 1.2MB 5.25-inch Roppy Disk Drive 

• 1.44MB 3i-inch Flo^ Disk Drive 

• 65MB-22ms Fast Access Hard Drive 

• 1:1 Interleave 16-Bit Controller 

• 800 KB/sec Data Tran^ Rate 

• 14” Seiko 1430 SVGA/851U Monitor 

• ATI VGA Wonder Card 16-Bit with 512K 

• Quality 101 Key Enhanced Keyboard 

• 2 Serial, 1 Parallel. A 1 Game Port 

• Desk Side Vertical System Enclosure 
« 80367 A Weitek Co-Processor Support 

• Fully DOS. Unix, A OS/2 Compatible 

Flash Cache 386” iMB RAM 
14 SVGA (1024 X 768) Monitor 
65MB Hard Drive 

Flash Cache 386” 1MB RAM 
14 SVGA (1024 X 768) Monitor 
65MB Hard Drive 

Flash Cache 386” 4MB RAM 
14 SVGA (1024 X 768) Monitor 
65MB Hard Drive 

4MB RAM Upgrade $400 
105MB IDE Hard Drive Upgrade $195 
150MB EDSI Hard Drive Upgrade $695 
330MB EDSI Hard Drive Upgrade $1295 


$3395 

$3595 

$4995 


Complete line of video and hard drive configurations available for all systems. 


• Custom Configurations Available 

• 30 Day Money Back Guarantee 

• System Board Upgrade Guarantee 

• 15 Month Warranty Parts & Labor 

• Lifetime Toll Free Tech Support 

• Air Express Parts Replacement 

• Prompt 48 Hour Shipping 

• Leasing Available 

Sales 

Monday — Friday 7:00 A M to 7 00 PM (PST) 
Saturday 9:00 AM to 4:00 PM (PST) 

Technical Support: 1-800-688-TECH 
Tel 602-345-6151 • Overseas: 602-838-1222 
FAX: 602-345-0110 

We accept Mastercard & Visa (No Surcharge) AMEX 
|34ti surcharge), cashier's check, cash, or money order 
30 Day Money Back Guaramee does t>o( include shipping 
charges All prices subject to change without notice 


ORDER NOW TOLL FREE 

1 - 800 - 678-2799 



TRI^S“TAR 

COMPUTERS 

1520 W. Mineral Rd. Tempe. AZ 85283 

^ (3 ES 
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SMMVSUt4Q(H0S/^V.\. 


SAMSUNG/NOVELL 


?C\eTV[\\r\a\l2B6 


PCterminal/286 


SMASUMG/NOV£LL. 


SAMSl 


?ClenT\\na\l2a6 


PCterminal/: 


SMJISUNG/NOVELL, 


PCleTm\na\/286 
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SAMSU 

386AE FILE S 


Howto plan your LAN. 


You'll need a pencil. 

That's to write down the telephone number on the 
next page. Which will connect you with Samsung's 
nationwide network of resellers. And the 
Samsung Novell co-labeled line of LAN 
hardware. 

It's pretty much that simple. 

With one call you can plan on substantial 
savings over the big name computers whicb, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 

And you can plan on KK) percent compati- 
bility with all versions of Novell's NetWare^ 
because Samsung's LAN hardware was co- 
designed by Novell. Just like the label .says. 

THE TESTING WENT IN 
BEFORE THE LABEL WENT ON. 

Both the Samsung 386AE and PCterminal 286 have 


been tested exhaustively and certified by Novell for 
compatibility with all popular networking hardware 
and software products. As a matter of fact. Samsung's 
It 38()AE is one of 3 fileservers certified by 
Novell to run NetWare 386. 

For example, engineers at Novell succe,s,s- 
fully tested the PCterminal/286 LAN Work- 
station in no less than 1200 different network 
configurations... with 50 units running at 
once! That's a claim no other computer manu- 
facturer can make. 

NETWORKING VS. NOTWORKING. 

What's the difference? Take our 386AE 
Fileserver. for instance. It includes Novell’s 
Advanced BIOS, and eight expansion slots to accom- 
modate multiple network interface cards and disk 
controllers. Plus an oversize power supply capable 
of driving dual high capacity heird disks and tape 
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SAMSUNG/NOVELL 

SAMSUNG/NOVELL 

PCterminal/286 

PCterminal/286 

MG/NOVELL. 

SAMSUNG/NOVELL 

6 

PCterminal/286 

SAIUISUNG/NOVELL 

PCterminal/286 

IIG/NOVELL 

RVER 



I back-up system. Plus 4 megabytes of main memory 
for disk caching 

Then there’s Samsung’s PCterminal/286 Diskless 
Workstation which includes a built-in Ethernet inter- 
face and Novell’s Remote Boot EPROM. 

And not to be overlooked is our 16-bit SE2100 
Ethernet Interface Card which provides up to twice 
the throughput for the price of an 8-bit card. 

THE SAMSUNG COMMITMENT. 

With 4 million monitors and half a million PC 
and LAN computers sold in 1988 alone, it’s clear that 
Samsung has made a serious commitment to the 
mtu-ketplace. in all, Samsung offers no less than 
nine different PC and LAN computer models with 
seventeen color and monochrome monitors! And, 
as a 31-billion dollar international corporation, 
Samsung has the resources to provide continuous 
support for its customers. 


So why not begin your network planning today? 
For the name of the ^msung reseller nearest you, 
write: 

SAMSUNG, 3655 North First Street, San Jose, 

CA 95134, or call 1-800-446-0262. 



SAMSUNG 
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ClipArt from Ato Z. 






G is for (rears fl is for Hmrt I Is for Ice Crvutn J is for Jet K is for Kinn L Is for Lobster 



M is for Motorcycle N is for Nutcracker O is for Olympics 




As ifMkrografx Designer and 
Graph Plus weren't easy enough to 
use already, in an effort to further 
simplify your life in the graphics 
worid we hereby crffer our entire 
collection of Windows-compatible, 
object-oriented electronic art. 

Well, tj/mosT our entire coU^on. 

We ran slightly short on space (about 
500 pages short, if you must ktrow). 

But don’t despair. Just call us at 
1-800-272-3729, and we’U not only 
serxl you a free demo disk with the 
26 symbols on this page, but we’ll also 
include a colorful pictorial guide to 
the 14,974 that didn’t quite fit. 

Micrografx OipArt. Easy as ABC. 

MICROGRAFX® 




H’’ is for World 


X is for X-ray 


Y is for Yacht 


Z is for Zip Code 


CAPCM 1.03 




Letters 


UTILITIES CORRECTION 


counting software for departments of large 
companies revolves around the manage- 
ment-reporting capabilities of the package 
rather than the financial reporting. 

However, I was disappointed that you 
did not follow through with this approach. 
The individual product reviews did not 
discuss much beyond the packages' stan- 
dard list of features. And nowhere in the 
review of each package did you give any 
basis for your rating on the “Suitability to 
Task" chart. I would like to have seen 
more emphasis on the reporting capabili- 
ties of each package, for this important 
feature should have provided the basis for 
your ratings. 

Deborah A. Richman 

South Nonwalk, Connecticut 

ONE DISK, MANY BACKUPS 

Your recent reviews of backup pro- 
grams (“Backup Software: For the Mo- 
ment After,” PC Magazine, August 1989) 
lack one critical item that should be in your 
features table: namely, the question of 
whether the program can append backup 
files to a previous backup disk. I presently 
use “lowly" DOS backup and need only 
about 10 disks for two months of incre- 
mental backup. I don’t want to have to use 
25 disks just because a so-called ad- 
vanced backup program forces me to use 
a fresh disk for each incremental backup. 

Brian Peck 

Milwaukee, Wisconsin 

)T J While the feature in question was 
^ Ij indeed absent from the features 
EBia table, we made a point of noting in 
the reviews whether or not a program 
allows you to append to disks used in 
previous backups. Fastback Plus and In- 
telligent Backup — our two Editor’s 
Choices — and others (including Bakup 
and BackEZ) offer this capability. 

nm STAR TECH 

SI I left the PC retail channel in favor of 
working for a VAR about a year and a half 
ago, owing to many of the reasons out- 
lined in your recent series of columns on 
computer dealers (PC Magazine, Sep- 
tember 12, 1989). Regardless of these 
reasons, my two years' experience work- 
ing at a large retail store as a technician 
gave me a closer and different vantage 
point than you might have of the situation. 


The ISTCLASS utility in the No- 
vember 14. 1989, issue of PC Maga- 
zine has caused some confusion with 
the Isl-CLASS Software product 
produced by l.st-CLASS Expen Systems 
Inc. of One Longfellow Center. 526 
Boston Post Rd., 150 East. Wayland, 
MA 01778. We apologize for the 
unintentional confusion and to make 
sure that further confusion does not 
arise we have changed the name of 
our ISTCLASS utility to EMMA. 


My biggest objection to the columns 
that appeared in PC Magazine is the lack 
of attention that was given to the role of the 
technical departments of retailers. True, 
these departments are oftentimes the havens 
of “sleepy technicians," but when tech 
departments are made the dynamic sales 
tools they can be, great things will happen. 

During my retail experience, I saw the 
top salespeople use my abilities as an 
asset, not just a service. These salespeople 
took me with them on their sales calls and 
helped me to realize how much I could do 
for our clients. One salesperson’s favorite 
tactic was to ask me , in front of the client as 
I stripped his machine, “Why did Brand X 
computer maker do that?" Not only did this 
make my presence and knowledge appar- 
ent to the client before his file server went 
down, it made him more comfortable pur- 
chasing his systems from us. 

Technical departments need to be in- 
volved in the sales effort as an active re- 
source, not a last-ditch backup. 

W. Talley Fritsch 
Houston, Texas 


CORRECTIONS & AMPLIFICATIONS 


The Prcxligy Interactive Serv'ice (After 
Hours, PC Magazine, October 17, 
1989) does not run in CGA mode, as 
was reported. Rather, it runs in an 
EGA mode of .?2() by 2(K) pixels with 
16 colors. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine. One 
Park Avenue, New York, NY I(X)I6, 
or upload to PC MagNet ( see the “ By 
Modem' ’ sidebar in the Utilities column 
for access information). All letters 
become the property of PC Magazine 
and are subject to editing. ■ 
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PostScript Language 
I nterpreter for the IBM PC 


PostScript 

Ony^'ANY Printer 



Gain access to your word processor's 
PostScript features; Font baling, 
Rotation, Graphics, Kerning, etc. 

Coming Soon! GoStyles" Aufomaffc 
Templates for Professional Looking 
Documents - Easily!! 

GoScript - $195 - With 13 Fonts! 
GoScript Plus - $395 • With 35 Fonts! 

Both include our High Quolity, Scaloblo Outlino Font* 

Includes Drivers tor: NEC Pinwriter; 

HP LaserJet li/IID/-i-, OeskJet/'f, PaintJet; 
NEW! Hewlett-Packard LaserJet UP! 
Canon L8P-8III/IL BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin: 
Fujitsu DL 24-Pin; Panasonic KX-1 124; 
IBM ProPhnter, Ouickwriter, Quietwriter III; 
Intel Visual Edge System; Siemens PT-90 

'Return your GoScript registration 
card and the certificate in the 
GoScript package to receive 

16 ADDITIONAL FONTS 
FREE 

Call for Details. Limit 1 per retail customer. 
Offer good through December 31 , 1969. 

ORDER TODAY! 

Contact Your Local Dealer 

or call the LaserGo Order Line 

(800) 451-0088 (outside Calif.) 

jAaserGo, Inc 

TEL: (619) 450-4600 
FAX; (619) 450-9334 

9369- A Carroll Park Drive. San Diego. CA 92121 
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Vertical Case Option for 386/20 
W/230W power supply add $300 


Bom To Ffy. 

Introducing the new Swan 386/33. 


Sman 386/20D 

"Tussey's Swan 386/20 flies/' 

— Computer Shopper, April J989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today’s technology. 


$1899 

Base System with Single i iopp\ No Video 


386/20D 

VIDEO OPTIONS 

Include Monitor & Video Adapter 

Drive Options 

Mono 

14" Flat 
Moni' 

VGA 

Mono 

VGA 

Color 

& 1.1 InicrIvAvr 

$2399 

$2448 

$2398 

$2898 

w/WIMB I28ms> 

Sc f 1 IntifTleave 

$2749 

$2798 

$2948 

$3248 

w/1WMB(l«m*> 

ESOI w/l t Inirrirave 

$3394 

$3443 

53593 

$3893 


The New Siuan 386/33 


• 80386-33 3318 MHz 

• Norton SI (ver 4.0) 41 .8 

• Landmark (ivr 0.99) 58.7 

• Pouvr Meter (ver 1 .3) 7.583 MIPS 

• Phoenix BIOS 

• 1MB of 32-Bit RAM E-xt^ndahle to 16MB 

• Shadmv RAM for Video & B/OS 

• 32Ko/ SRAM Cflc/it- 

• Intel 80387-33 & VJeitek3176 Coprocessor Socket 

• 230 W Pouvr Supply 

Call for additional features 


• 6 Exposed 5.25" Half Height Device Bays 

• 1.2MB 5.25" & 1.44MB 3.5” Floppy Drives 

• Ports: 2 Serial, 1 Parallel 

• 8 Expansion Slots: 1) 32-bit, 5) 16-bit, 2) 8-bit 

• Enhanced 101 Key Keyboard 

• Clock Calendar wIBattery Backup 

• Suvn Setup & Utilities Diskette 

• QA+ Diagnostic Benchmark Program 

• Micronics EMS 4.0 Softuvre 

• Microsoft MS-DOS v. 4.01 
& specifications 


Fast, powerful, and expandable — soar to 
the upper limits of today’s technology 
with this Swan. 

$3999 


Base System with Dual Floppies, No Vide<.> 


386/33 

VIDEO OPTIONS 

Include Monitor St Video Ad.3pter 

Drive Options 

Mono 

14" Rat 
Mono 

VGA 

Mono 

VGA 

Color 

Mr 15l)MBil8m>i 

4t 1:1 Interleave 

$5849 

$3898 

$6399 

$6699 

w/3lX)MB(Ih-SmsI 
S'TK SCSI Inlrrtwe 

$6649 

$6698 

$7199 

$7499 

W/600MB (16 5ms) 
Svnc. SCSI Intrrlicr 

$7849 

$7898 

$8399 

$8699 


Order Now Toll-Free 

1 - 800 - 468-9044 

FAX: 814-237-4450 • International; 814-234-2236 

UNIX’ b » ngMpnKJ tr«Jmurk of AT&T' 

XENIX* b4 trdd<murk of MicnMofi CorporalKw 
IrIvI W7 b » regMranJ Ir^dmurk of Inirl Corporation 


There's nothing faster or more powerful in personal computing 
than a 386/33 system. And now there’s no better value in this 
field than the Swan 386/33. 

The Swan 386/33 easily manages today's most power- 
hungry applications such as CAD/CAM/CAE. It's blazing 
33MHz spieed will especially benefit multi-user and multi- 
tasking networks running under UNIX* and XENIX*. And 
because it comes in a vertical case, you can have all this power at your fingertips 
without taking up all your desk space. 

To provide the expandability required for network fileservers and multi- 
tasking systems, this Swan is expandable to 16MB of memory. In addition, the 
Swan 386/33 also offers an access socket for either the Intel " or Weitek 3167 
math coprocessor. 

Like all Swan products, the 386/33 is competitively priced and backed by 
Swan's unsurpassed customer support services. No wonder the Swan 386/33 is 
the acknowledged value-leader in the field. 


Sman 

TfCHIIOIOGIEI 










Siuan 386SX Siuan 286/12 


'Tussey ’s entry comes in first for expanda- 
bility and low price, and it still turns in 
respectable times." 

— PC Week, Apr. 10, 1989 

$1399 

Base System with Single Floppy, No Vidtv 


"...Steady and sure describes Tussey 
Computer Products' Swan 286/12." 

— PC Magazine, Sept. 12, 1989 
Reliability ... at an affordable price! 


386SX 

VIDEO OPTIONS 

Include Mimilor 6c Videu Ad.ipti'r 

Drive Options 

Mono 

14“ Flat 
Mono 

VGA 

Mono 

VGA 

Color 

w/.T2MB<4(lmsl 
(t 1 1 Inlrrleave 

$1799 

$1848 

$1998 

$2298 

w/48MB(2«ms) 
k 1 1 Interleave 

$1899 

$1948 

$2098 

$2398 

w/«0MBl28ms) 
k 1 I Interleave 

$2249 

$2298 

$2448 

$2748 

w/lb8M8(15m<.> 

FSI>I M 1 1 1nterk-ave 

$2894 

$2943 

$3093 

$3393 


$899 


286/12 

VIDEO OPTIONS 

Include Monitor 6c Videu Adapter 

Drive Options 

Mono 

14“ Flat 
Mono 

EGA 

VGA 

My32MBt40m») 

6c 1:1 Interleave 

$1299 

$1348 

$1698 

$1798 

w/48MBt28msl 

6c 1 1 Interleave 

$1399 

$1448 

$1798 

$1898 

w/80MB(2Kmsl 

6c 1:1 Interleave 

$1749 

$1798 

$2148 

$2248 


Standard Features 

386/33 

386/20D 

386SX 

286/12 

XTIO 

CPU 

80386 

80386 

80386SX 

80286 

8088-1 

Spi-ed (MH/I 

3.3/K 

20/8 

lft/8 

1Z5/625 

10/4 77 

BIOS 

rheenix 

Phoenix 

l*hoenix 

Phtumix 

Phoenix 

Norton SI Rating v 4.0 

41.8 

22.0 

17.6 

1Z3 

2-1 

Standard Memory 

IMB 

IMB 

1MB 

.M2K 

MOK 

Shadow BIOS 


TK4k 

Yes 

Yes 

— 

Memory Upgrades 

:4V* ikui 

M K'll< IMCB 

1 1. V • «u« 

Ml*. 1 

— 

CoprcKossor Support 

tKOBTor lib? 

n2fCu« m»7 

KLVTSX 

atar 

AW7 

Expansion Slots: 32-bit 

1 

1 

_ 

— 

- 

Expansion Slots: 16-bit 

5 

4 

A 

6 

_ 

Expansion Slots: 8-bit 

2 

3 

2 

2 

8 

Dual HD/ FD Controller 

Ye* 

Ye* 

Ye* 

Yes 

w'HO.vMcitw 

5.25" Floppy Drive 

Standard 

Your 


Yixjr 

Standard 

3.5" Floppy Drive 

Standard 

Qwice 

Choice 

Choice 

Onhonal 

Device Bavs<i.(M>a intrrn.i> 

6E*p 

TExp.ttm 

.3 E«p /I iM 

3 E»p '2 Int 

2 C«p /2 Int 

Serial Ports 

2 

2 

I 

1 

1 

Additional I/O Ports 

1 P.irallel 

1 P.u.illel 

1 P.*ral]el 

I Parallel 

t Piir ‘I lame 

Power Supply 

2.3tlW 

200W 

200W 

2fWW 

IWW 

Keyboard 

101 Kev 

lOI Kev 

101 Kev 

101 Kev 

101 Key 

Additional Features 

CVx'kCakndar w'tUiim Backup and Seiup/lliiiii>r*IVk 

Operating System 

Included 

MS-DOS 6c GW BASIC add S89 


Sujgn XTIO 

"I've been heavily using my Swan XTIO 
now for almost five months and I've en- 
joyed every moment of it... I believe I 
made an intelligent choice." 

— Dexter McCirt, Charleston, SC 


$549 


Base System with Single Floppy, No V'ideo 


XTIO 

VIDEO OPTIONS 

Include Monitor 6c Video Ad.ipler 

Drive Options 

Mono* 

CGA 

EGA 

VGA 

Single Fk>pp\' 

$699 

$869 

$1098 

$1198 

Dual Hopples 

$779 

$949 

$1178 

$1278 

•w/32MUl40m»l 
Hard Drive 

$479 

$1149 

$1378 

$1478 


* Includes Single .^K Floppy Drive 
' Upgrade from 12" to 14' Flat Screen, add S49 


^ e— -(^ There's something 
exciting in the air. 


To order No surcharge on Discover, Visa, MasterCard or AMEX. • Your credit 
card is not charged until your order is shipped. Shipping: 3% or S5 minimum for 
UPS Ground. Call for shipping charges on Express Air, APO, FPO, AK, HI and all 
foreign orders. • If part of your order is backordered, the remainder will be 
shipped UPS Ground. • Allow 2 weeks for personal and company checks to clear. 
• Mective items replaced or repaired at our discretion. • PA deliveries add 6% 
sales tax. • Prices and terms subject to change without notice. 
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A new value leader has emerged from the personal 
computer field. And that leader is Swan. Fast, powerful 
and expandable. Swan's computer products are out- 
standing performers. But performance alone isn't what 
makes Swan computers the value-leaders, there's also 
Swan's attractive pricing and impressive customer 
support services. Here are a few more reasons why 
Swan is flying rings around the competition: 

• Full 1-Year Warranty 

• 30-Day Satisfaction Guarantee' 

•. Fast, Insured Delivery 

• Toll-free Technical Support 

• Sorbus* On-Site Service Option 


Order Now Toll-Free 

1-800-468-9044 

FAX: 814-237-4450 • International: 814-234-2236 


Open: Sa.m.-llp.m. M-F, t0a.m.-8p.m.Sat, t2p.m.-8p. 


TUSSEY COMPUTER PRODUCTS 

307S RESEARCH DRIVE • STATE C0LLE6E PA • 16401 


* llenu rvtumed muU be a»-new. without modification or danufte 
Sorry . duppingriwirgi's and upgrade fee* are not refundable. 
JU-Day SatiWactmnCuaranlee applie* to Swan^innd product* onlj 









WeVe gathered the best 


Take your pick from a flock of other quality 
brancl name computer products offered by 
Swan. When you shop Swan, you'll enjoy 
unbeatable prices, plus you'll get the benefit of 
dealing with a leader in customer satisfaction. 
Here are just a few reasons why: 

• We won't charge your credit card until your 
order is shipp^. 

• Orders received before 4 PM EST will be 
shipped same day ... and each order is insured 
at no cost to you! 

• We'll be here after the sale to help you in any 
way we can, to answer any questions you 
might have. 

• Software orders over 
$100 and accessories 
under 6 pounds will be 
shipped Federal Express. 

PRINTERS 



•k- 


gL.. 




i — m 







EPSON 


1180 (l92cp»,M(ol,^pinl- 
1191 l24(lrpNmcnl.<)-pin) 
1124 (1V2cp%. McnL 24-pinI 
1595(240cps 132 col, w-ptnl 
1524 (240qK. 132 cd. 24-pint 
1624(l«*2cp».l32col.24>pin) .. 
4450 (lippm Usvr prinlrr) 


..$179 

scan 

S299 

S449 

$569 

SCall 

$1375 


LX~810 IlMcpf.SOral. 9 -pin) .$189 

FX'850 <264(p^ m col 9-ptni SCall 
FX'IOSO <2M<pc, 132cnl.9-pin) . lor 
LQ*510(1f»i^80cDl.24-p<ni Best 
LQ-850i2Mq»s. BOcol. 24-p«nl Price 
LQ-950 (2Mcp<i. I SO col. 24-pin) on 

LQ'1050<2(>4cpc. I.12cvl.24-pini Epson 
LQ-2550 laiKicps 112 cnl. 24-pin) Printers 





NX'IOOOII (I 80 cp.. 9 .pin) ..$Call 
NX-1000 Rainbow 

<144cpt.a0col. 9-pin) $229 

NX-15(l20cp>.132cDl9-pinl . $349 
NX-2400(170cp*.80ct>l24-pin) SCall 

LASER PRINTERS 



ra! 


KX-P4450 $1375 

I HEWLETT 

I PACKARD 

Laserjet Serio^II 

• 8ppm/512K... $1749 

UmtJH Series IID SCall 

Userjet IIP . . . SCall 



MONITORS 
— TTL Monochrome — 

Magnavox 7623 Amber $99 

Packard Bell with tilt/swivel 
Amber or Green .... $99 

Samsung 14" Mono Flat $139 

Swan MtiniKhrome SW525 ..$89 

RGB/CGA 

Magnavox8762 $249 

Magnavox85l5 $289 

Samsung SC452C $219 

Swan RGB .... $219 

EGA 

Imtecl453 $349 

Magnavox 9053 $359 

Packard Bell 1431 $349 


-Multisync ■ 


dgCMIA 

320 (300 cp*. 80 col , 9-pui) . $339 

172ll80cps.Mcol.9.pin) . SCall 

182Turbo(220cps,80coL9-[nni SCall 

183(120rps.132coU9-pm) $199 

321(30Ucpx.l32col.9.pin) $469 

380ilincps.eocal.24ptn) SCall 

390(270c^n)col.24-pin> $469 

391(27Ucps.l32c<il.24-pin) $659 

393(4SOr^132cnL24-ptn) . SCall 

# CITIZEN 

120D<I20cps/9-pin> $159 

180D<18OqK.8Oc»l.9-ptn) $179 

CSX-140i192cps.)«cnL24-p>n> $329 

Kodak 

Diconix 150+ (lAOcpsMcol) $345 

Diconix300iinni:p«.80cnl) $399 

^ HEWLETT 
PACKARD 
Deskfel i24Urp«, 80 col) 

Desk jet Plus (240cpv80n>>> 
Paintjel<lb7c-ps80a>l> .. 


iny 






80287 

$129 

80287-8 

$189 



803875X 

$297 









AboveBoard Plus 

$399 

AboveBoard Plus I/O 

$449 

Connection Co-processor . 

SCall 

InBoard 386/PC .. 

$589 

Call for Daughterboard l*neing 


VIDEO CARDS 

EGA 


FLOPPY DRIVES 

Mitsubishi 


ATI 




$199 



EGA Wonder 800+ 

Paradise 

Roctec 


Auloswilch 480 

$169 



Swan 


Sony 






ATI 


Teac 


VGA Wonder (2S6K) 

$299 



VGA Wonder (512K) 

$359 




ImtitlSSSN Multi MSS 

Mitsubishi Diamond Scan $499 

NEC Multisync 3-D 14" $679 

NEC Multisync 4-D/5-D ....SCall 

NEC Multisync Plus SCall 

Swan Muitiscan $429 

Sony 1304 $699 

VGA 

Amdek 732 $429 

Imtec 1453 Q.... $349 

Magnavox 7749 (Grey Scale) ..... $129 

Magnavox 9082 $429 

NEC Multisync 2a SCall 

PC ADD ON BOARDS 

Boca 

RAM Card XT or AT SCall 

I/O card XT or AT $79 

Micron 

RAM Card (MB-28'DH) 
populated W/2MB RAM $699 

TOPS 

TOPS/DOS 2.1 $119 

Flashcard $169 

Net Print .... $119 

Teleconnector $39 


Orchid 

Pro Designer VGA $279 

Pro DeMgner VGA + $369 

Paradise 

VCA + $219 

VGA Professional $349 

VGA + 16 $269 

Swan 

VGA Card (8-bit) $179 

VGA C:ard(16.bit) SCall 

Video 7 

VEGA VGA $249 

Fast Write VGA $319 

VRAM VGA $469 

MISC 

Swan 

Switchable(Mono/CGA) $69 



PC HARD DRIVES 


KL320 20MB <40 ms) S219/$2S9* 

KU30 32MB (40 ms) $249/$299* 


TOSHIBA 

LAPTOPS 

T1200HBOOMH/) $1969 

T1600(12MHz/20MB) $3259 

T3l00eiI2MHr/2OMB) $2749 

Calf fof oliifr foifttiHi muJelt 


DISKS 

2 . 5 ;: S. 2 S: 

BONUS DS/DD — $6.95 

MAXELL DS/DD $19.95 $9.95 

VERBATIM DS/DD $19.95 $9.95 

SONY DS/DD $19.95 $10.95 

Call For Pricing on 
Memory Chips! 


Wl III lli.^^l I 

8438 3()MB (68 ms) $249/$299* 

3650 40MB (61 ms) - $299 

3053 40MB (25 ms) SM9 

^Seagate 

ST-225 20MB (65 ms) $219/S259» 

ST-238 30MB (65 ms) $249/S299> 

ST-125 20MB (40 ms) $249/$299‘ 

ST-151 40MB (24 ms) $439 

ST-1 57R 48M B (28 ms) $349 

ST-251-1 40MB (28 ms) $349 

ST-40% 80MB (28 ms) $629 

fMPRtMIS 

00MB (28 ms) $629 

150MB ESDI (16.5 ms) ..$1299/$1495’ 
*Kif Price • ineludes cables, controller 
and mounting screws. 


Panasonic 




KX-P1124 SCall 

• 192 cps Draft/63 cps NLQ 

• Push/pull tractor feed 

• Multiple paper paths 

• Paper parking 

• 6K buffer standard/ 

32K optional 


Call Today & Ask For Our Free Catalog 

Order Now Toll-Free 

1 - 800 - 468-9044 


FAX: 814-237-4450 • International: 814-234-2236 


TUSSEY COMPUTER PRODUCTS 

3075 RESEARCH DRIVE • STATE COLLEGE. PA • 16801 


Open: 8a.m.-1Ip.m.M-F. 10a.m.-8p.m.Sat,12p.m.-8p.m.Sun 





values under our wing. 





SOFTWARE 


AMERICAN 

Dwign CAD 3.0/3-D $155/S209 

ASHTON-TATE 

dBase m+ SCall 

dBase IV $459 

BEDFORD 

Integrated Accounting $159 

BLOC PUBLISHING 

Personal Lawyer $39 

Popdrop $34 

Formfiller — $89 

Formtool - $55 

BORLAND 

Paradox 3.0 $449 

Quattro ....$89 

TurboClO .. . $107 

Turbo C Professional $159 

Turbir Pascal 5.5 $99 

Turbo Pascal Professional $169 

BRODERBUND 

Print Shop/Companion $39/$37 

CENTRAL POINT 

Copy UPC $27 

Deluxe Option Board $109 

PC Tools Deluxe 5.5 $79 

COMPUTER ASSOCIATES 
Supercatc 5 $Call 

COREL 

Corel Drawl. J $Call 

CROSSTALK 

CrossTalk for Windows $Cali 

DAC SOFTWARE 

Dac Bonus Pack 4.0 $Call 

Dac Easy Accounting 4.0 $Call 

Dac Easy Payroll 4.0 $Call 

Lucid 3-D $69 

Call for Pricing on Tnfor* 
DELRINA 

Perform SCall 

FIFTH GENERATION 

Fastback Plus $104 

FOX 

Foxbase+/386 $199/$299 

FUNK 

Allways for 123/Symphony S89/$89 

Sideways $42 

GENERIC SOFTWARE 

CenericCADD Level 3 $169 

INTUIT 

Quicken 3.0 $37 


MODEMS 

ATI 

2400 elc Internal/Extemal .S159/$199 

Hayes Smart Modem 

l2(X)bdInlemal/Exlemal .$259/$289 
2400 bd Intemal/Extemal $Call 

Practical Peripherals 

2400bd Intemal/Extemal $149/$199 
2400 bd MNP lnt./Exl $189/$209 

Swan Technologies 

1200 bd Intemal/Extemal $69/$89 

2400 bd Intemal/Extemal ...S99/S149 


LASERGO 

GoScript/CkiScTipt + $125/$239 

LOGITECH 

Finesse $89 

LOTUS 

Agenda $269 

123v2.2/3.0 $Call 

Symphony $439 

M1CROCOM 

Carbon Copy Plus $112 

MICROGRAFX 

Designer $Call 

Draw ♦ $Call 

Graph ♦ $Call 

MICROSOFT 

Excel $Call 

Right Simulator 4.0 $45 

MS-DOS & GW BASIC $Call 

Quick BASIC $67 

QuickC .$67 

Quick Pascal $Call 

Windows 286/386 $64/$129 

Word 5.0 $Can 

Works .$99 

PETER NORTON 

Norton Advanced Utilities $87 

QUARTERDECK 

DESQView 12/386 $79/$119 

QEMM $39 

REFERENCE SOFTWARE 

Grammatik III - $54 

SAMNA 

Ami/Ami Pro $129/$Call 

SOFTWARE PUBLISHING 

First Ihiblisher $79 

Harvard Graphics SCall 

PFS Rrst Choice 3,0 $89 

PF5 Professional Write $135 

SYMANTEC 

Q&A $209 

Timeline 3.0 $359 

THREE D GRAPHICS 

Perspective Junior $99 

WORD PERFECT 

Library $69 

Word Perfect 5.0 $219 

WORDSTAR 

Wordstar Professional v 5.5 ..-...$199 
Wordstar v 5.5 Upgrade SCall 

XEROX 

Ventura Publisher 2.0 SCall 


MICE 

IMSl 

Serial Mouse $59 

Opti Mouse w/Dr. Halo 111 $72 

Microsoft 

Mouse/ with Windows S109/$139 

Logitech 

Bus Mouse (320dpi> $75 

Serial Mouse (320 dpi) $69 

with Paint add $10 

with PS/2 connector add $10 

ScanMan ♦ $185 




Swan ... for Quality, 
Selection and Price. 


Every Swan-brand product is a solid, reliable performer that's 
pric^ to fly — and built so that it won’t let you down. But we 
realize "value" can't be measured in terms of price and reliability 
alone. Quality, selection and service are important. That's why 
we provide a wide variety of quality products and unsurpassed 
customer service — now that's real value. And here's more: 

• 30-Day satisfaction guarantee • Full one-year warranty 

• Toll-free ordering & technical support • Fast, sure delivery 



Swan Modems 

Make the world your partner. WiththeSwan 
Modem, you'll m able to communicate with 
other and information services around 
the world through your piilse or touch tone 
hone. You’ll tap into a world of data and 
roaden your horizons. Every Swan Modem 
comes complete with communication soft- 
ware and full documentation. 

• Hayes* compatible • Auto answer/ dial 


• Include PC 'Talk III software 

$99 




$149 


. .. .S89 

* IneiiiJn Bit Com o J J tofhoort 



Swan Video Cards 


Different people have different uses for their 
PCs ... from everyday uses like word proc- 
essing and spreadsheets to today's more 
demanding applications, such as desktop 
publishing and presentation graphics. A 
Swan video card can help you b^ter meet 
your needs today ... or help you ride the wave 
of technology into tomorrow. 

Switchable Card •Hercules* to CGA 

• Parallel Port $69 

EGA Card • EGA/CGA/TTL 

• 640 X 480 Resolution $149 

VGA Card • Register-level compatible 

• 2S6K RAM • 17 VGA Modes 

8-bit VGA/ 1 6-bit VGA $179/$CaIl 



Swan Tape Backups 

Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... reliably, 
conveniently and economically. 

40MB XT or AT Internal $299 

40MB XT or AT External $399 

Swan Keyboards 

101 Key Touch & Qick/Silent $79 

84 Key Touch & Oick $69 


Swan Monitors 

Swan offers you the choice of either our 
economical TTL monochrome or the profes- 
sional, high resolution multiscan monitor. 
Swan TTL Monochrome • 12" etched 
anti-glare screen • 720 x 350 resolution 

• Tilt/swivel base — — -..........$89 

Swan Multiscan • 14" anti-glare screen 

• Compatible with Mono, CGA, EGA, VGA 

• 800 X 600 resolution *31 dot pitch • Both 

Analog & digital inputs • Auto Screen siz- 
ing & centering • Tilt/Swivel base $429 


To order No surcharge on Discover, Visa, MasterCard or AMEX. 

• Your credit card is not charged until your order is shipped. 
Shipping: 3% or $5 minimum for UPS Ciround. Call for shipping 
charges on Express Air, APO, FPO, AK, HI and all foreign orders. 

• If pari of your order is backordered, the remainder will be 
shipped UPSGround. • Allow 2 weeks for personal and company 
checkstoclear. • ALLSALESlexceptSwan products) ARERNAL. 

• Defective items replaced or repaired at our discretion. • PA 
deliveries add 6^ sales tax. • Prices and terms subject to change 
without notice. 

Order Now Toll-Free 

1 - 800 - 468-9044 
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CIRCLE 268 ON READER SERVICE CARD 







Lotus-like menus give 
T ime Line a familiar-look- 
ing face, which makes it 
easier to learn . . . and easier 
to work wilh. 


Time Line’s flexible 
outline structure puts 
you in control. Collapse Ihi 
entire schedule, to see “the 
big picture. " Or expand a 
section to focus on details. 


Four filters make it easy 
to view selected information 
such as "Joe's critical tasks. 


For easy reference, the 
status column flags tasks 
that need special attention — 
like critical tasks or resource 
conflicts. 


Display your schedule 
inyears, months, weeks, 
days, hours, minutes . . . any 
way that helps you clearly see 
the timing of your project. 

/ 


miH nEHU: rtle. ScMtle> man, KeporU, Utilities, Help, jKit ProffM 
letrieve. $«ve. CoatiM/ frevlous. laport, Xport> Erdse< fi/m 


Par^tn SUrt 09 
SUt iffths) D«te Jaa n«r 


Hov mr 


l.i 19-Jan 


Your project's end date 
always shows on-screen. So, 
whenever you make a change, 
you'll immediately know 
how it affects the end resutt. 


See the impact of any changes 
you make immediately in the resource 
histograms. This, andTime Line's 
U ndo/Redo feature make playing 
"what-if" an exact science. 


It’s easy to see progress, 
indicated by the broken portion 
of the task bar. 


Changes are automatically 
reflected throughemtyour schedule. 
You get the power to quickly find and 
fix conflicts, before they become 
real problems. 


Customize your Gantt 
wilh up to 16 data columns, 
from ^options. That way, 
the Gantt chartfits the way 
you toork. Perfectly. 


wflMB 


You can't manage what you can’t see. That’s why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
aspect of the schedule to see exactly what you need. Exactly when you need it 

Great Gantts. Just one reason Time Line is used by 48 of the 
Fortune 50. And is rated #1, reviewafter review.* Call for a free 
demo disk today. You’ll see how Time Line Gantts your every wish. 

FRBDmOUSK, cm (800) 228-4122 Ext. 565P* 

The #J Project Manager 



Winner of every major award for project 
management. Time Line was also voted 01 
inPC Week'sCorporateSatisfactionsurvey, 


SYMANTEC 



TbeCorponA- 

(teeeehrhvyct 


.Ta Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 

*Tim*Lmeisthe 01 best-sellingprf^tct manager (Survey of National Distr^tors), It also received I nfoWorld, PC Marine andSoftware Digests highest 1988 ratings for project management progra m s. *InCanadacall 
8001228-4122 Ext. 565. Training and consulting services available. caU4l5l898-19l9. C 1989 Symantec CorponOion 

CIRCLE 249 ON READER SERVICE CARD 


Copyrighted material 







TRUE-BLUE BIOS UPGRADE 

I have one of the original IBM PCs. When 
I tried to install several new peripherals on 
my machine, it refused to boot. Suspect- 
ing that the old BIOS was the culprit, I 
placed a call to the IBM Product Center 
and was told that IBM no longer sells BIOS 
upgrades. I haven't been able to locate a 
company that does. 

Can you locate the chips? If not, what 
are my alternatives? 

Gerald Rice 

Hoffman Estates, Illinois 

jl ij The magic date on the IBM PC 
jjr BIOS is October 27, 1982. BIOSs 
previous to that are nonextensihle , 
meaning that individual devices can’t patch 
the code to the BIOS that tells it how to 
address and manipulate the device. BIOSs 
from October 27, 1982, to the present are 
extensible. 

In order to find the date of your BIOS, 
use DOS’s DEBUG program by typing 
D FOOO'.FFFO at the hyphen prompt. The 
rightmost information is the date of your 
BIOS. 

If you find that you do need the up- 
grade, it can be purchased from Mentor 
Electronics ($40, plus shipping and han- 
dling; 7560 Tylor Blvd., Suite E, Men- 
tor, OH 44060; (2 1 6) 95 1 - 1 884) and from 
Komputerwerk ($50, plus shipping and 
handling; 851 Parkview Blvd., Pittsburgh, 
PA 15215; (800) 423-3400, (412) 782- 
0384). Your problem may also stem from 
an IRQ conflict between two or more 
plug-in cards or from an inadequate 
power supply. 

9-PIN POSTSCRIPT 

I am interested in software that will allow 
me to send PostScript output (from Page- 
Maker) to my 9-pin dot matrix printer. Are 
there any packages that do this? I also 
have access to an 1 8-pin color printer, and 
I would like to know if any PostScript 
interpreters will also allow color printing. 

Marc Kramer 

Waterloo, Iowa 


Advisor 


■ TRUE-BLUE BIOS 
UPGRADE: 

When to change your 
PC’s BIOS and where to 
find a replacement. 

■ 9-PIN POSTSCRIPT: 
Getting PostScript 
output from your dot 
matrix printer. 

■ WHICH MUSIC CARD?: 
Choosing a board for 
game playing and 
composing. 


jT J As long as you have an 80286- or 
^ " 80386-based machine. The Laser 
Connection’s U/rraScr/pr PC ($195; 
7851 Schillinger Park West, Mobile, AL 
36608; (800) 523-2696, (205) 633-7223) 
will let your dot matrix printer output 
good-quality PostScript. Of all the soft- 
ware interpreters we’ve tested, Ultra- 
Script PC is the fastest at printing Post- 
Script graphics, and it prints text only a bit 
more slowly than LaserGo’s GoScript, 
Version 2.2 ($195 with 13 fonts, $395 
with 35 fonts; 9235 Trade PI., Suite A, 
San Diego, CA 92126; (619) 530-2400). 
UltraScript PC comes with 25 typefaces, 
and a $445 version, UltraScript PC Plus, 
offers 22 additional typefaces. 

One last option is Freedom of Press, 
Versicxi 2. 1, a $495 interpreter fnxn Custom 
Applications (5 Middlesex Technology 
Center, 900 Middlesex Tpke., Billerica, 
MA 01821; (800) 873-4367, (508) 667- 
8585) that has 35 typefaces. 

UltraScript PC can print from within 
many applications (as long as the appli- 
cation does not write directly to the printer 
port), giving it a strong edge over the 
other two packages, which force you to 
print the file to disk first. On the other 
hand. Freedom of Press and GoScript run 
on 808.v-based machines. 


Freedom of Press needs 5 1 2K of ex- 
panded memory, and while UltraScript 
PC and GoScript can function without 
EMS memory, UltraScript PC needs at 
least 800K of extended memory to print 
from within an application. In addition, 
GoScript requires a minimum of 1 MB of 
expanded memory if any EMS memory is 
present. 

If you also want to use these packages 
with a la.ser printer, all three require 1 MB 
of expansion memory in the printer. Ex- 
tended memory increases output speed 
perceptibly for all the packages. 

Although we haven’t yet tested their 
color capabilities. Freedom of Press and 
UltraScript PC, Version 2.0 (which should 
be shipping by the time you read this), can 
produce color PostScript output. Freedom 
of Press supports a larger number of color 
output devices (including film recorders) 
than UltraScript PC, which currently has 
only HP PaintJet and Epson 2550 drivers. 
It is unfortunate for you, however, that 
neither package offers drivers for 18-pin 
color printers — only for 24-pin models. 

1 don’t have room to list the supported 
printers for each of the packages, but you 
can find that information in our review of 
UltraScript PC (First Looks, PC Maga- 
zine, September 26, 1989), as well as in 
the reviews of Freedom of Press and Go- 
Script that appear in “Getting PostScript 
the Cheap Way,” a sidebar to “Add-in 
Boards for the HP LaserJet: Post-Pur- 
chase PostScript” {PC Magazine, April 
1 1 , 1 989, page 218). Although your print- 
ers may not be directly supported by the 
packages, you’re in business as long as 
they can emulate one of the compatible 
printers listed. 

WHICH MUSIC CARD? 

I own a 286-based system and am inter- 
ested in music software and hardware for 
my PC. I own King’s Quest IV: The Perils 
ofRosella (Sierra On-line), and it supports 
three cards: the IBM Music Feature, the Ad 
Lib Music Card, and the Roland MT-32. 
The cards offer 8, 1 1 , and 32 voices, re- 
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spectively. In addition to using the card 
with games, I’d also like to use the com- 
puter to write music. Which should I get? 

Scott Lewis 

Candler, North Carolina 

E jT ij When it comes to games, the sound 
I ^ !] you get from a given card depends 
not only on the number of voices it 
produces but also on how much effort the 
game developer has put into the sound 
effects for the card. For instance. Sierra 
has concentrated on making beautiful music 
with Roland’s MT-32; the Ad Lib Music 
Card ($179.95; Ad Lib Inc., 220 Grande- 
All^e East, #960, Quebec City, Quebec, 
Canada G 1 R 2J 1 ) and IBM Music Feature 
($495; IBM Corp. (contact your nearest 
authorized IBM dealer); (800) IBM-2468) 
output aren’t as good as they could be. 

Some games, on the other hand, gener- 
ate quite acceptable music from the Ad 
Lib’s 1 1 voices. Access Software has even 
done amazing things with the PC’s speaker 
using digitized music and sound effects. 


Right now, most games support the Ad 
Lib card, but support of the MT-32 is 
growing thanks to companies such as 
Activision (Mediagenics) and Lucasfdm. 

If the games you like to play support 
the Roland, and if you’re a serious musi- 
cian who won’t mind parting with a seri- 
ous amount of money, then neither the 
IBM Music Feature nor the Ad Lib card 
can .seriously compete with the MT-32, 
the only card of the three that is truly 
compatible with MIDI (Musical Instru- 
ment Digital Interface) protocols. 

Actually, the MT-32 is just a sound 
module; you also need to buy the MPU- 
IPC, the MIDI interface that goes into 
your machine. Roland will also be offer- 
ing a unit similar to the MT-32 called the 
CM-32L, which has 32 additional sound 
effects but lacks the external controls of 
the MT-32 (MT-32, $695; CM-32L, $650; 
MPU-IPC, $170; MPU-IMC (for Micro 
Channel), $350; RolandCorp U.S., 7200 
Dominion Circle, Los Angeles, CA 90040; 
(213) 685-5141). People tend to refer to 
the combination as the MT-32. By the 
time you read this, Roland should also 
have released the LAPC-I ($595), which 
combines the functions of the CM-32L/ 


MT-32 and the MPU-IPC on one board. 

You can write music with the IBM 
Music Feature, but you’re locked into 
using IBM’s software, since the card uses 
protocols different from those of the MPU- 
401 MIDI standard, developed by Ro- 
land. Similarly, the Ad Lib board is pro- 
prietary and won’t support MIDI-com- 
patible music packages. If you get the 
MT-32 setup, you’ll need to buy third- 
party sequencing software. 

If terms like MIDI and sequencing are 
new to you, then do a little reading before 
you buy; the equipment is expensive and 
the subject complex. One place to start is 
“A MIDI Musical Offering” in the No- 
vember 29, 1988, issue of PC Magazine, 
in which we reviewed nine different se- 
quencing software packages. There are 
several accompanying articles that can 
help you get a handle on the subject. 

ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
1 00 1 6, or upload them to PC MagNet (see 
the “By Modem” sidebar in the Utilities 
column for access information). Please 
specify your equipment. ■ 


AMAZING 

POWER TOOIS 



Imagine o power tool thot not only delivers exceptionol performance and 
reliobility, but also is versatile enough to adapt as your needs change. The 
RePock removables can do precisely that. Because RePack storage systems are 
removable, not only do they deliver maximum flexibility and total security, but 
if you need more storage, they'll grow with you. 

The RePack removables ore available in two formats. The 44RePa<k''' 
utilizes rugged portable 44 MB cartridges that deliver 25 msec performance. 


The hOORePodc’' uses erosable optical technology to offer the ultimate in 
high capacity storage. The RePack removables will run on your PC'^, PS/2'^, 
and Mac^ systems. And are Novell'*' & Xenix* compatible. 

RePack removables: Amazing storage solutions that 
will change the woy you look at power tools. And ot prices 
that won't insult your intelligence.' For more information, 
call us at (415) 563-B392. 



C 1989. Bay Microsystems. Inc., 210 Columbus Avenue. Suite 108. San Francisco. CA 94133; FAX 4)S-77S-212S. All trademarks and registered trademarks are the sole property of their 
respective companies. 'Prices start at S109S for the 44RePack and $4095 for the 600RePack. 
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■ PC Resource Magazine, “ZEOS . . . provides quality compar- 
able with IBM or Compaq and does so for about 70% of the 
price!’ 

■ Personal Computing, “ZEOS ... is the best value we’ve come 
across . . . its performance is right up there with the slickest, 
most expensive PCs you can buy!’ 

■ PC Magazine, “Don’t pass up the ZEOS . . . solid instruction, 
flexible design and escape- velocity performance make it a top 
flight choice!’ 

■ InfoWorld, “We find the ZEOS 386 an excellent value. Speed: 
Excellent. Compatibility: Excellent. Value: Excellent!’ 

■ PC Magazine Editors Choice, “'Fhe ZEOS 386 blows away 
every other computer. . . a smart choice!’ 


1 

Dial8()0-423-5» 




I liM is a registered tnidemark of IBM Corporation. C«>mpaq isa registered tnideniark of Compaq Computer 
Cf>rporation. ZEOS is a rcgistemd trademark of ZEOS International. 1-td 
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COMPLETE ZEOS 
20MHz '386 SYSTEM. 
80MB SCSI DRIVE! 
ONLY $2995.00 

16MHZ systems from onfy 
$2295! ZfOS '366 Systems. 
Three times fd/tor's Choice. 

■ 64K CACHE standard (twice 
that of most competitors) 
providing Zero>Wait Stote 
performance vastly supe- 
rior to page/interleave 
memory schemes. 

< Genuine 32-bit Intel 80386- 
20MHz CPU. 

» 1MB of Zero-Wait DRAM 
Expandable to 16MB. 

■ Past BOMB. 28ms SCSI Sea- 
gate Hard Drive, Teac 1.2MB 
Floppy Drive. 

High speed ZEOS SCSI Host 
Adaptor. 

■ 14" High-Res Amber 
Display with Tilt/Swivel. 
Hercules' brand graphics 
controller. 

101 Key ZEOS/RS keyboard, 
pleasant Tactile/Click feel, 
t Two high speed Serial Ports 
plus Parallel and Game 
ports on ZEOS' own pro- 
prietory I/O card. 

> 1-32, 6-16 and 1-8 bit slots. 
80387 support. 

■ Rugged ZEOS 5-bay cose. 
Including Security Lock and 
LED indicators. 

Includes ZEOS 24 Hour a 
Day Toll Free Technical 
Support and Customer 
Satisfaction package. 

OPTIONS GALORE: Including 
14' VGA. add only $495. And 
on incredible selection of hard 
drives: SCSI. RLL. ESDI or MFM 
and virtually any other add- 
on you coula want. Ask about 
our File Server ond other 
special configurations too! 

ORDER NOW TOLL FREE 

800 - 423-5891 



“Out of 104 machines from 58 
companies ... For overall excellence 
we selected ZEOS International’s 386-16 
and 386-20’.’ 

PC Magazine, May 30, 1989 


The Editors of PC Magazine came to this conclusion after 
investing “25,000 hours of work by 60 people testing and 
reviewing 104 ’386 PCs’.’ The review was thorough and their 
conclusion specific. Simply, out of all the manufacturers in the 
world, ZEOS offers you the very best ’386 Value. 

In all areas, ZEOS machines are top performers. With un- 
compromisii^ attention to quality and detail throughout. Not 
only do ZEOS systems themselves afford you the very best 
Values in computing today, they’re backed up by the strongest 
after sales support m the mdustry. 

At ZEOS we feel that if a company believes in its products it 
should stand Rode Solid behind them. 

That’s why ZEOS invented Toll Free Technical Support 24 


”Pbr Overall 



ZEOS '386 


COMPLETE ZEOS 20MHz '386 
SYSTEM. 80MB SCSI Drive! 
ONLY $2995.00 

When PC Magazine reviewed 
104 ’386 machines in their block- 
buster ’386 review issue, they 
chose only one company “for 
overall Excellence in both the 
16MHz and 20MHz categories.” 
The company was ZEOS. There 
is simply no better choice for you! 


All prices and speciheations are subject to change without notice. Please call for current pricing and warranty details. ZEOS is a 
publicly traded company; NASDAQ Symbol; ZEOS. 




Hours a day, seven days a week, 365 days a year iox all of our 
s^tem customers! It’s an idea others have since copied. But 
that’s great. Because at ZEOS, we believe in raising the industry 
stand^s for customer service. Service for you! 

Combine ZEOS service with our 30 Day Absolute Satisfac- 
tion Money Back Guarantee, One Full Year Limited Warranty 
and Ejmiess Parts Replacement R)lky. Your system is protected 
by the best support package in ±e industry. 

And when you order your ZEOS ’386 you can have your 
pick from the industries broadest selection of options. As 
PC Magazine said, ZEOS offers “more options that even the 


most configuration hungty hound could possibly need.” 



as well So pick out that dream madiine today and 
order it now with confidence. Your choice of 
ZEOS excellence is Guaranteed. Order now by 
calling 800-432-5891. 



PC Magazine, May 30, 1989 


SYSTEMS 


COMPLETE ZEOS 25MHz '386 
VERTICLE SYSTEM. 80MB SCSI 
Drive! ONLY $3495 

If you’re after speed and reli- 
abUity, look no further than 
these ZEOS machines. They’re 
the most advanced available any- 
where. Government Computer 
News calls the ZEOS ’3w-33 
“aiT^bly the festest MS-DOS 
and OS/2 micro in the world!’ 
Review after review, these ZEOS 
systems are selected as the best 
price/performance buys. 

A power users dream! 



0 1989 ZEOS International, Ltd., 5305th Avenue. N.W., St. Paul. MN 55112. All product and company names are trademarks or 
registered trademarks of their respective headers. 


COMPLETE ZEOS 
2SMHz '386 VERTICAL 
SYSTEM. 80MB SCSI 
DRIVE I ONLY $3495 

Complete 33MHz systems 
only $4495/ Deduct $150.00 
tor desktop eonfigurotfons, 

■ Ultra High speed Zero-Wait 
64K SRAM CACHE. 

■ Genuine 32*bit Intel '386*25 
or 33MHz CPU. 

■ IMS of Zero*Wait DRAM 
Expondable to 16MB. 

■ Fast 80MB, 28ms SCSI Sea- 
gate Hard Drive, Teac 1.2MB 
Floppy Drive. 

■ High speed ZEOS SCSI Host 
Adaptor. 

■ 14" High*Res Amber Display 
with Tilt/Swivel. Hercules ‘ 
brand graphics controller. 
Turbo Cool power supplies 
by PC Cooling. 275 watt with 
the 25MHz and 375 watt 
with the 33MHz. The very 
best at no additional charge! 

■ 101 Key ZEOS/RS keyboard, 
pleasant Tactile/Click feel. 

■ 2 High Speed Serial Ports 
plus one Parallel and one 
Game port. 

1*32. 6*16 and 1*8 bit slots. 

■ 80387 support. 

Includes ZEOS 24 Hour a Day 
Toll Free Technical Support 
and Customer Satisfaction 
package. 

Many options available: 
Including 14" VGA, odd only 
$495. And on incr^ible selec- 
tion of hard drives: SCSI, RLL, 
ESDI or MFM and virtually 
arty other add-on you could 
want. Ask about our File 
Server and other special 
configurations too! 


ORDER NOW TOLL FREE 

800 - 423-5891 

FAX Orders: 612-633-1325 
In Minnesota: 612-633-4591 
MasterCard, VISA. 

ZCARD. COD 
Open 24 Hours a day. 
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IT Hz so GOOD! 


If your ampuler feels skiw, we know where it hertz. For a fast cure, 
get our new .^86 MotherBoard/.y.MHz. It will aceclerate your PC. PC/XT 
or PCOT to speeds equal to the IBM Model 80. And faster. We've built 
in 4 Megabytes of high speed RA.M. 64K of R.\M cache, and a 387 math 
mpmeessor stxket for blistering performance! 

Network Sawyt With die .486 MolhcrBi)ard/.3.3MII/.. your 
computer becomes a file server or workstation diat makes Novell net- 
works scream. Beyond speed, you'll enjoy compatibility widi Token 
Ring, Ethernet. Arcnet, and most other network cards. 

The UNIX Engine. Great for VARS, Systems Integrators and 
UNIX 0E.M.S, the Ilauppange ,386 MotherBoard/.33Mllz runs SCO Xenix, 
Interactive 386/ix and AT&Ts UNIX System V Widi its PC/AT aimpatihle 
I/O system, our .33Mllz hoard accommodates the latest in disk ointml, 
graphics, and network I/O cards — just to name a few. 

CAD Capability^ Ever find yourself giowling “faster, faster! " at your 
.AutoCad and other CAD programs? We've got gcxxl news. The .386 Mother- 
Roard/.33MII/. biNisLs your math and graphics applicatkin.s. and supports 
the high speed .387- .33 and WcitekiAbacus math coprocessors. 


Technical Features The 386 MotherBoard/33MH2 includes: 

■ 4 Megabyles of high speed 32-bit memory, expandable to 64 Megabytes 
• 64K of 20 nsec cache memory ■ Six 16- bit expansion skits, one 8 -bit 
and one 8-bit/32-bit slot ■ PC/AT compatible I/O system and BIOS for 
support of OS/ 2 and UNIX. 


586 M(>ihcrB()anl/l6MHz for the PC, XT, AT and Caompaq portable $1395 

386 MoiherBoard/iO and 25MHz for the PC/AT from $1695 

386 M()lherBoanl/33MHz with 4 MBytes of RAM $3995 

32-bit RAM Boards from $ 295 

Prtmaibleniodianir 


Why endure a painfully sbw computer? With Hauppauge's 33MHz 
.MotherBoard, your computer Hz so good! For more informadon and 
fast delivery, call: 1 ( 800 ) 443 - 6284 . In New York: (516) 434-1600. 
Available on GSA contract #GS(X)K-89AGS6,35.3. 


Hauppauge Computer Works, 
175 Commerce Drive, 
Hauppauge, New Afark 11788 



t>;Kkiiuris IBMPCXlAT.PSZatKin& 2 llMin»l386 liiiclG3rp..«Mws. .386 MuuMACorp DESQvtm ljuarvnkxk 
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First Looks 

Hands-on Reviews of the Latest Products 


Feature-Packed Quattro 
Pro Employs Ambitious 
Memory Management 
Technique, Runs in 51 2 K 


December 26 
REVIEW INDEX 


IBM Current 

Flexible personal-data 
management under 
Windows 38 


Atari Portfolio 

Tiny, 1 -pound PC offers 
most of the power of 
DOS 43 


HANDS OM 

by Craig Stinson 


Two years ago, when its name 
still stood for nifty and inexpen- 
sive software, Borland Interna- 
tional brought out Quattro, a 
spreadsheet offering almost- 
perfect Lotus 1-2-3 compatibil- 
ity, a superior macro debugger, 
a host of innovative conve- 
nience features, and freedom 
from copy protection — all at a 
street price of about $150. 
Quattro got good reviews, but it 
didn’t move much of the corpo- 
rate world off its 1-2-3 perch. 

Borland's style has changed 
since then. This year, the com- 
pany is taking another shot at 
the spreadsheet market with 
Quattro Pro. a stronger and 
much more ambitious piece of 
work. Where the original Quat- 
tro was bargain-priced and only 
somewhat more feature-rich 
than 1-2-3, Quattro Pro is 
priced on a par with Release 2.2 
(as well as Microsoft Excel and 
SuperCalc) and comes with a 
very impressive set of features. 

Like Microsoft Word. Quat- 
tro Pro runs in either character 
or graphics mode. The former is 
quicker, while the latter offers 
the advantages of graphs em- 
bedded in the worksheet and on- 
screen print previewing. You 
can toggle between the two 
modes at any time. 

Either way. you get a win- 
dowing Interface that can be 
plied with keyboard or mouse. 

CONTINUES ON PAGE 35 



Ouatfro Pro's worksheets can be tiled, stacked, or lapped. 
The interface includes icons, scroll bars, and other GUI* 
style paraphernalia. 


Adobe Streamline 
Converts scanned 
bitmap images into 
editable vector 
graphics 44 

The Norton 
Commander 
Version 3.0 features 
improved shell. MCI Mail 
comm module 46 

Switch-lt 
Switches between 
applications, eases 
RAM-cram 46 


SmalltalkIV PM Provides 
Object-Oriented Programming 
Environment for PM 


HANDS ON 

by Ray Duncan 


Over the last couple of years, 
object-oriented programming 
languages (OOPLs) have 
emerged from the musty back 
rooms of computer science to 
become the darlings of the me- 
dia. Object-oriented jargon has 
become a fearsome marketing 
weapon: our mailboxes are 


filled with advertisements for 
crash courses and seminars on 
object-oriented software de- 
sign, and the pioneers of object- 
oriented programming are 
drawing standing-room-only 
crowds at events such as Soft- 
ware Development '89. Micro- 
soft and Borland have grafted 
object-oriented extensions into 
their Pascal compilers, and Ap- 
ple has announced that pro- 


grammers who ignore the ob- 
ject-oriented handwriting on the 
wall will have no place In the 
Macintosh's future. 

With so much smoke being 
generated, any programmer 
might speculate that there must 
be some fire. The trick is to de- 
termine whether or not it’s time 
to make a major change in pro- 
gramming tools. In this respect, 
CONTINUES ON PAGE 34 
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Smalltalk/V PM 

CONTINUED FROM PAGE 33 

Digitalk's new SmalUalk/V PM 
for the OS/2 Presentation Man- 
ager is the right product in the 
right place at the right time. 

Smalltalk is one of the oldest 
and purest of the object-oriented 
languages. It was developed in 
the early 1970s at Xerox’s leg- 
endary Palo Alto Research Cen- 
ter (PARC) by equally legend- 
ary luminaries such as Alan Kay 
and Adele Goldberg. Digitalk 
has been producing high-quali- 
ty. low-priced Smalltalk/V im- 
plementations for DOS and the 
Macintosh since 1985. The 
marriage of Digitalk’s software 
technology with OS/2's multi- 
tasking, interprocess communi- 
cations. virtual memory, and 
the versatile Presentation Man- 
ager graphics engine brings 
Smalltalk within the reach of 
nearly every programmer, 
where its inventors imagined it 
would be. 

Object-oriented languages 
like Smalltalk are a good match 
for operating systems with 
graphical user interfaces (GUIs) 
because they were designed to 
help programmers manage 
complexity — and it’s hard to 
imagine complexity more in 
need of management than the 
OS/2 Presentation Manager, 
with its 9(X)-odd different appli- 
cation program interface (API) 
functions. Furthermore, the 
fundamental constructs in 
OOPLs map neatly onto the 
events, messages, windows, 
and subclassing found in typical 
GUIs. The Smalltalk environ- 
ment takes care of the gory de- 
tails of screen, keyboard, and 
mouse management, freeing the 
programmer to concentrate on 
the essential elements of his or 
her application. 

As you can probably tell by 
now. it’s difficult for me to con- 
tain my enthusiasm for Small- 
talk/V PM. This is a robust piece 
of software, easy to install and 
use, with lots of elegant touches 
that make a programmer’s life 
more bearable. The interactive 
Smalltalk environment lends it- 
self to rapid prototyping, and 



(B dfl 


As this simple program illustrates, four lines written with 
SmaIttalkiV PM can accomplish the same work as a full 
page of inscrutable C code. 



With Smalltalk/V PM, small pieces of code can be tested 
interactively and built incrementally into complete 
applications. Most programming is done within the 
context of "browser" utilities, which allow Smalltalk 
“objects" and "methods" to be added, inspected, or 
changed. 


namic data exchange (DDE), 
and graphics metafile facilities. 
Smalltalk/V PM even allows di- 
rect calls on Presentation Man- 
ager entry points. Thus, it is an 
excellent probe and exploratory 
tool for developers who want to 
familiarize themselves with the 
Presentation Manager’s capa- 
bilities, regardless of their pref- 
erences in programming lan- 
guages. 

A few warnings should be 
heeded before you rush out to 
buy a copy of Smalltalk expect- 
ing it to completely change your 
life and solve all your PM prob- 
lems. First, Smalltalk has an in- 
satiable appetite for machine re- 
sources. The Smalltalk/V PM 
interpreter and its dynamic link 
libraries and other files will de- 
mand about 2MB of your fixed 
disk, and I wouldn’t recom- 
mend even trying to use the lan- 
guage on a system with less than 
4MB of RAM; the amount of 
swapping that goes on with 
4MB is very noticeable, and on 
a machine with only 2MB, the 
disk thrashing is definitely in- 
tolerable. 

The overall quality of your 
video display is a crucial ele- 
ment too; VGA is a minimum 
requirement for Smalltalk de- 
velopment, and serious Small- 
talk programmers will probably 
want an 8514 so that they can 
keep more windows in sight si- 
multaneously. 

Next, and perhaps most im- 
portant, Smalltalk requires a 
fundamental shift in viewpoint 
for programmers accustomed to 

CONTINUES ON PAGE 3S 


the traditional OOPL emphasis 
on code sharing and reusability 
is a tremendous boost to pro- 
grammer productivity. 

The built-in debugging facil- 
ities make it easy to track down 
and eliminate glitches in your 
source code, and the Small- 
talk/V interpreter/compiler ap- 
pears to be virtually crashproof. 
The documentation is clearly 
written, complete, and — quite 
unusual — interesting to read, 
with programming examples 
that go far beyond the trivial 
code snippets found in language 
manuals for more-traditional 
compilers. 

One of the more interesting 
advantages of using Smalltalk/V 


is the cross-platform portability 
it provides. A well-behaved 
Smalltalk application program 
can be compiled and executed 
equally well on either the Mac- 
intosh or Presentation Manager 
implementations of Smalltalk', 
better yet, the differences in the 
two GUIs are handled within the 
Smalltalk kernel in such a way 
that the program will have the 
look and feel of a Macintosh ap- 
plication on the Macintosh and 
of a proper PM application un- 
der OS/2. 

For programmers who don’t 
care a fig for cross-platform 
compatibility. Smalltalk/V PM 
also fully supports the PM’s dy- 
namic link library (DLL), dy- 



SmalttalkiVPM 
Digttalk Inc.. 9841 Airport Blvd.. 
Los Angeles. CA 90045: (600) 
922-6255. (213) 645-1082. 

List Price: $499 95 
Requires: 80286- or 80386- 
based PC AT. PS 2, or 
compatible: OS 2 1.1 or 1.2; 
4MB or more of RAM 
recommer>ded. 

In Short: A powerful, object- 
oriented programming 
language for interactive 
exploration of OS^2 
Presentation Manager facilities 
and rapid development of 08 2 
applications. 
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Smalltalk/V PM 

CONTINUED FROM PAGE 34 

traditional procedural lan- 
guages such as C and Pascal. 
The OOPL promoters who talk 
about paradigm shifts aren’t just 
mouthing buzzwords; develop- 
ing object-oriented software in- 
volves radically different ap- 
proaches to application analysis 
and design, and it’s likely that 
you’ll flail around for quite a 
while before you really reap 
much in the way of productivity 
benefits. 

The interactive Smalltalk en- 
vironment, with the source code 
for nearly the entire system on- 
line at all times, can also be a 
double-edged sword; on the one 
hand it’s great that you can cus- 
tomize the Smalltalk system to 
suit almost any need, but it’s 
also possible (even easy) to 
modify fundamental Smalltalk 
objects in such a way that the 
entire system quits woilcing al- 
together. 

Finally, the highly dispersed 
nature of Smalltalk programs 
and the seamless interface be- 
tween the Smalltalk interpre- 
ter/compiler and the application 
program can make source-code 
control and documentation a 
somewhat problematic proposi- 
tion. 

These caveats aside, any 
programmer interested in ob- 
ject-oriented languages or the 
OS/2 Presentation Manager 
shouldn’t hesitate to consider 
SmalltaikJVPM. m 


Quattro Pro 

CONTINUED FROM PAGE 33 

Windows can be sized and 
moved individually, or they can 
be stacked or tiled via a menu 
command. Mouse users can 
click sidebar Icons for common- 
place commands, can specify 
worksheet ranges with a wave 
of the hand (ranges can be se- 
lected either before the com- 
mand is issued, as in Excel, or 
after, as in most other spread- 
sheet programs), and can navi- 
gate via scroll bar. 

You can keep up to 32 work- 


sheets in memory and write for- 
mulas that reference external 
cells in both resident and disk- 
or server-bound files. External- 
reference formulas can use 
wildcards to consolidate values 
from a particular address in 
many worksheets at once. Quat- 
tro Pro doesn’t have a multi- 
page 3-D capability in the style 
of 1-2-3, Release 3, but a work- 
space command lets you save 
constellations of worksheets as 
though they were separate pages 
ofa single file. 

Quattro Pro needs no pub- 
lishing add-in. It has commands 
for drawing lines (single, dou- 
ble, and thick), applying shad- 
ing (gray and black), and creat- 
ing seven styles of bullets. It 
supports 37 PostScript fonts and 


all HP cartridges, along with the 
same set of Hershey fonts of- 
fered in /. ^ 

Most impressive, it comes 
with Bitstream outlines for 
Dutch and Swiss (Times and 
Helvetica look-alikes) and an 
integrated installer that lets you 
add any other outlines from the 
Bitstream font library. 

Quattro Pro builds some 
fonts at installation time (if you 
choose) and creates others on 
the fly as needed, storing the 
bitmaps on your hard disk. 
Sizes range from 8 to 72 points; 
styles include the usual roman, 
it^ic, bold, and bold italic; and 
any font can be printed in either 
portrait or landscape orienta- 
tion. 

A print previewer lets you 


check the aesthetics of your 
woiicsheet without wasting time 
and paper. The cursor keys 
nwve a viewing window around 
the page in preview mode, and 
simple commands let you zoom 
to 400 percent for detailed in- 
spection. 

New graph types include 
high-low and text. New options 
include the ability to use two y- 
axes and select log-log or semi- 
log scaling. Graphs can be 
planted * ‘live” anywhere on the 
spreadsheet, providing immedi- 
ate visual response to numeric 
changes. 

In addition to these graphical 
improvements, Quattro Pro 
comes with a built-in drawing 
program. It’s not particularly 
CONTINUES ON PAGE 36 
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PERFORMANCE TESTS: QUATTRO PRO 


Our tests show that Quattro Pro's performance 
puts it in the middle of the pack of spread- 
sheets. What the test results don't show is 
that, on a I 6 -MH 2 80386-based machine, 
the program takes more than 13 seconds 
to load, 7 seconds to quit, about 5 
seconds to draw a graph, and as 
long as 15 seconds to switch from 
text mode to graphics mode— all 
noticeably slower times than the 
competition’s. 

Mathematical Worksheet 
Recalculation reports the time taken to 
calculate a Lotus 1-2-3 2.0^ worksheet 
with 1 .950 mathematical functions and 
494 text cells. Lower times indicate 
more-efficient implementation of 
standard spreadsheet functions. 

The Loan Recalculation test worksheet 
calculates the monthly payment and 
displays the amortization schedule tor a 
ten-year mortgage based on any given 
loan principal. This test is a typical 
spreadsheet application. 



Relative Times 
{IMus 1-2-3. Release 
2.01 - 100) 


internal Rate of Return 
Recalculation tests the Net Present 
Value and Internal Rate of Return 
functions. These computation-inten- 
sive formulas indicate the efficiency 
of a program's calculation and 
Internal Rate ot Return algonthms. 


The Save to Disk test measures 
how long it takes the spreadsheet 
program to save the Mathematical 
Worksheet Recalculation test file to 
disk, using the product's native file 
format. 


The Load from Disk lest 
measures how long it takes the 
spreadsheet program to read the 
Mathematical Worksheet Recalcu- 
lation test file from disk, using the 
product's native file format. 


Performance Times 
(Times given in seconds) 

Mathematical 

Worksheet 

Recalculation 

Loan 

Recalculation 

Internal Rate 
of Return 
Recalculation 

Save to 
Disk 

Load from 
Disk 

Quattro 

126.57 

4.12 

6.12 

3.71 

4.43 

Lotus 1 -2-3. Release 3 

113.17 

3.31 

3.80 

6.13 

18.07 

Quattro Pro 

70.35 

2.17 

4.57 

3.65 

8.82 

Lotus 1-2-3. Release 2.2 

68.43 

1.96 

1.73 

4.27 

6.05 

Lotus 1-2-3. Release 2.01 

59.83 

1.52 

2.43 

3.75 

6.02 

I Microsoft Excel, Version 2.0 

48.98 

3.02 

2.88 

8.85 

29.51 1 
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First Looks 


Quattro Pro 

CONTINUED FROM PAGE 35 

easy to use (among other short- 
comings. it lacks an erase com- 
mand). and it pretty much re- 
quires a mouse. But once 
you've mastered it. you can 
dress up your graphs in all sorts 
of ways. You can add arrows 
and floating text; move and 
stretch objects; and deploy 
ovals, rectangles, and poly- 
gons. A clipboard lets you cut 
and paste objects between 
graphs; you can't use it to im- 
port third-party clip art. but you 
can take advantage of a small li- 
brary of images furnished by 
Borland. 

Also included is a slide- 
show command. To use it. you 
just create a two-column range 
listing the names of graphs and 
the number of seconds you want 
each displayed; a zero value 
keeps an image on-screen until 
you press a key. Graphs may 


also be output in the .CGM file 
format. 

As for data management, 
Quattro Pro has the ability to 
query external database files 
from dBASE II. Ill, III Plus, and 
IV. as well as from Borland's 
own Reflex and Paradox. You 
can't send commands to the ex- 
ternal program (as users of 
1-2-3. Release 3, may be able to 


do, given an appropriate Data- 
Lens driver), but you can easily 
import and analyze a filtered se- 
lection of records from a file 
that would be too large to import 
in toto. 

Other attractions include in- 
terruptible recalc, commentable 
formulas and values, a linear 
programming command, an ex- 


cellent file manager (it appears 
to be as good as some stand- 
alone shells), a built-in file 
compressor {SQZ! Pius), a re- 
movable undo system, a macro 
recorder, and the ability to sub- 
stitute a 1-2-3 menu tree for the 
native Quattro item. 

What's most remarkable is 
the fact that this wealth of fea- 
tures is available on any ma- 


chine with 512K or more, from 
the lowly XT on up. The smoke 
and mirrors here are a technol- 
ogy Borland calls VROOMM 
(Virtual Real-time Object-Ori- 
ented Memory Management). 
With VROOMM. Quattro Pro 
uses many small code overlays 
instead of a few large ones, and 
it decides while you're using the 
program which chunks of code 
you need and which you can do 
without. 

As your worksheets gel larg- 
er, Quattro Pro removes more 
of itself and does more swap- 
ping. But since the overlays are 
tiny (most are on the order of 2K 
to4K). you may not notice 
much delay. And even if you 
do, you'll probably find it pref- 
erable to wait a moment now 
and again than to have. say. the 
entire graphics module bounced 
out of the program (as happens 
in some other spreadsheets) for 
lack of RAM. 

In tests for this review, 
Quattro Pro proved itself an 
able performer — much faster 
than Quattro I and nearly as fast 
as 1-2-3, Release 2.2. But on 
some activities not measured by 
our performance tests. Quattro 
Pro is maddeningly slow. On 
my 16-MHz 386 machine, the 
program took more than 1 3 sec- 
onds to load (twice as long as 
Release 2.2 of 1-2-3 with All- 
ways auto-attached, and 2 sec- 
onds longer than Release 3) and 
7 seconds to quit. 

Drawing a simple graph, a 
process that happens almost in- 
stantaneously in 1-2-3. look 



about 5 seconds with Quattro 
Pro. and switching from text 
mode to graphics mode some- 
times took as long as IS sec- 
onds. None of this dead time re- 
sulted from code swapping. I 
put the .EXE file, the file con- 
taining all the overlays, and the 
menu resource file in a large 
RAMdisk and got the same re- 
sults. 

The absence of multipage 
three-dimensionality is also re- 
grettable, not because it’s need- 
ed for woriesheet consolidation 
(both Excel and Quattro Pro can 
consolidate just fine without 
multiple pages), but because it 
simplifies cross-sectional 
graphing of parallel data. Cer- 
tain analyses that would be a 
breeze in 1-2-3, Release 3 (or 
ProQube) would be cumber- 
some in Quattro Pro because 
the latter doesn’t let you name 
ranges across worksheets. 

These criticisms aside, 
Quattro Pro is an extremely at- 
tractive program. It’s worthy of 
serious consideration not just by 
those with limited hardware, 
but also by anyone who needs a 
strong spreadsheet with a full 
set of presentation features. 
Those who want power without 
leaving character-based DOS or 
reconfiguring their systems for 
a DOS extender may find Quat- 
tro Pro an idedii solution. ■ 



Quaftro Pro 

Borland International. 1800 
Green Hills Rd.. Scotts Valley. 
CA 95066: (408) 438-8400. 

List Price; S495: upgrade from 
Quattro I. $79. 

Requires: 512K RAM. hard 
disk, DOS 2.0 or later. 

In Short: Quattro Pro offers 
worksheet linking, multiple files 
in memory, the ability to embed 
graphs in worksheets, a 
drawing package for turning 
graphs into presentations, a 
slide-show generator. 

Bitstream fonts in sizes from 8 
to 72 points, the ability to query 
external database files, a 
mouse interface, flawless 
compatibility with Release 2.01 
of Lotus 1-2-3. and more. It’s 
surprisingly slow at some tasks, 
and It doesn't do muftipage 
worksheets, but the program is 
otherwise very impressive. 
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■ Scalable fonts on-the-fly in WordPerfect. 


GLYPHIX BUSINESS SERIES 


Tap the Full Power 
of WordPerfect on 
your LaserJet. 

Activate all of the font options in your WordPerfect font 
menu in minutes, with Glyphix fonts. They install automatically 
and couldn’t be easier to use. Just enter the fonts menu (Ctrl-F8), 
select a base font, any type effect (bold, italic, small caps, etc.) 
and a point size from 3 to 120... and print. You can even use 
special effects like reverse and outline. And you don’t need to 
buy additional printer memory or learn anything new. 

Order any Glyphix font set before December 31, 1989 and 
we’ll give you Glyphix Zingbats, an entire font of scalable icons, 
symbols and graphic elements as a free bonus. Zingbats include 

and more, and they’ll add zing to all of your documents. 

Un HVliWI KW MTHIIX ■ onllke anything else on the market- except possibly 

PostScript— produces remarkably fine type at amazing speeds.” PC Marazine, June 13, 1989 
■ offers a combination of features and performance that is nnavaUabie elsewhere. 
Like PostScript, Glyphix generates fonts from outlines, on the fly, and sends them to the 
printer as they are need^ The Glyphix system’s installation procednre Is a snap: )nst 
put the appropriate floppy disk In drive a: and type INSTALL You’re asked a few imes- 
tions about printer port and directories, and then everything happens automatically.” 
Computer Buyers Guide and Handbook ■ UM USiRS AMII ■ “Your approach to font genera- 
tion Is the ^ht one -better than Bitstream, MorePonts, Trionnm, yon name It” Christopher 
Sarson, Blue Penguin Produalons, Inc. ■ “I’ve now been using GLYPHIX 3.0 with WordPerfect 
5.0 _ I couldn’t be happier with the quality, ease of use, and, most of ail, printed output of 
this product” Claude Carle, Beverly, Massachusetts. ■ ”1 am using WordPerfect 5.0 and was 
using Bitstream Fonts. I carefully removed my Bitstream to make room for Glyphix, 
thinking that if It did not work out I could go back to the Bitstream. But I wUI not go 
back.” Lome Bowerman, R&L MicroServIces Inc ■ “As a WordPerfect certified Instructor, I 
feel that all my students should know about your program and I make a point to mention 
it ” Don Williams, Computer Learning Centers of America. ■ 


□ Basics - $99.95 
Tymes Roman 
Helvenica 
Rockland 
T.7(cJieqmr Script 

Q Basics II - $99.95 

Oxford 

Eterna 

Classic Typewriter 

New TcrK Decc 


□ Book -$99.95 

Garamand 

Baskerton 

Palatine 

Century 

□ Sans Serif - $99.95 

Avant Guard 

Gibraltar 

Ben90 Block 

Obelisk 


□ Decorative - $99.95 

UnivcrslLy OmaLc 

manuscript 

Buckinghaim 

Copperfield 


□ Fixed - $99.95 
Courier 
Prestige 
Letter Gothic 
IBM Line Draw 


A $99 95 Introductory Offer! 

■ Four Glyphix fonts, scalable from 3 to 120 point. 

■ Type effects including reverse, outline, shadow and more . 

• International characters and symbols •£¥+oe©®^§™ 

• Automatic installation software for WordPerfect 5.0 

• Glyphix Zingbats 

• A 30 Day NO-QUESTIONS-ASKED Guarantee 

• TOLL FREE Technical Support 

TECHNICAL REQLNREMENTS IBM PC. AT. XT. PS/2 Of compalible w«) a minimum ol 512Kb RAM. a hard disk. MS-DOS 
2 0 Of lam. a LaserJet Plus. Senes 11 or compaiitiie prinm with 512Kb ol prmiei memory 

Cb^ nMMlCnMM iMAMm OM <jmnh0m« HndCW CtnMM NnM LMiB Swo GuM GMto Bw (OB Obm 


Include $5 shipping & handling, 2nd Day Air 
MM Checks payable lo SWFTE Iniemational 

FAX Orders (302) 429-0532 
In OF (302) 429-8434 

Order Toll Free 

800 - 237-9383 

SinMe 



C 1969 SWFTE Internalional Lid 


SWRE International, Ltd 128*0 Senatorial Drive, Greenville, De 19607 


CIRCLE 299 ON READER SERVICE CARD 



First Looks 


IBM Software an Oxymoron? 
Current Proves No 


HANDS ON 

by Barry Simon 


11 the mention of IBM and soft- 
ware in the same sentence 
makes you smirk, be prepared 
to change your mind-set. Fol- 
lowing Xerox’s example, IBM 
has set up a division to acquire 
the rights to and market third- 
party software. If IBM Current, 
the first program to be released 
under this arrangement, is any 
indication of the products to 
come, you’ll have to start asso- 
ciating IBM software with the 
words power, flexibility, and el- 
egance. 

A personal information 
manager that runs under Micro- 
soft Windows, Current orga- 
nizes information as sets of 
linked databases. Individual da- 
tabases that you set up are called 
categories. The $395 program 
comes with 1 1 predefined cate- 
gories, including ToDo, Pro- 
ject, and Appointment, and 
makes it a breeze for you to de- 
fine new ones and modify old 
ones. 

Current categories are limit- 
ed to 2,000 entries. Each cate- 
gory has records, which the pro- 
gram calls items, with a 
distinguished field called the 
item name. Links between cate- 
gories, called connections, are 


FACT FILE 


IBM Current, Version 1 .0 
IBM Desktop Software. 472 
Wheelers Farms Rd., Milford, 
CT 06460; (800)426-7699. 

List Price: $395 (irKiuding 
runtime version of 
Microsoft Windows). 

Requires: Microsoft 
IV/ndows-oompatible 
computer and display. 

In Short: An intelligently 
designed personal information 
manager that is easy to use and 
customize ar>d that makes use 
of linked databases. 
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established through these item 
names. Current also offers 13 
field types, among them stan- 
dard types like text (which can 
have fields 500 lines long), 
date, telephone, and currency, 
as well as IVindowr-specific 
types like check boxes and 
Microsoft Excel cells. 

Current also offers a file- 
name type. If the filename has 
an extension linked to a pro- 
gram in yourWIN.INI file, then 
you can launch that program 
while viewing the Current item. 
This makes Current an ideal ve- 
hicle for keeping track of Excel 
spreadsheets or Ami documents. 

The program also offers cal- 
culated fields and accepts im- 
ages. Images can only be pasted 
from the Windows Clipboard 
rather than loaded from disk. 
Since you can import both bit- 
maps and Windows Metafiles, 
you'll be able to paste into Cur- 
rent virtually any graphic you 
can load into or create in another 
Windows iq>plication . 

Current's date and time 
fields have the smarts of Agen- 
da's. If you tell Current that the 
date you wish to record is a 
week from Thursday, it will un- 
derstand your intent and fill in 
the q>propriate date . 

Setting up connections be- 
tween categories is easy. The 
items of one category t^ome 
fields in another category, and 
you can make multiple assign- 
ments to a field. For example, 
you might have separate person 
and letter categories and relate 
them through connections listed 
as ’’letter sent to person” and 
“person receives letter.” 

When you make assign- 
ments between categories, a 
mouse click will bring up a list 
of item names from the other 
category . When you view a con- 
nected field with multiple as- 
signments, you can easily scroll 
through them all. You can view 
a diagram of the interrelation- 
ships between all your catego- 
ries and get a listing of all the in- 


terrelationships of a given 
connection. 

Current shines in its report- 
ing capabilities, which it calls 
views. The program offers five 
kinds of views besides the dia- 
gram of connections: simple 
lists, Gantt charts, calendars, 
books, and reports. You can fil- 
ter all the views using up to four 
filters, with the filter options re- 
lated to the field type. 

A lovely touch lets you col- 
or-code calendars and Gantt 
charts. For example, you could 


open up two Gantt views of your 
tasks, one color-coded by in- 
ject and the other by the individ- 
ual responsible for the project. 
You can print reports that use up 
to four fonts, choosing the fonts 
from the usual Windows font di- 
alog boxes. Although you can 
set calendar appointments for 
any time, the calendar display 
shows time in fixed (e.g., 15 
minute) intervals. 

The program has a form-let- 
ter module that includes a spell- 
ing checker. Since you can filter 
the category, you have at your 
disposal a powerful mail-merge 
engine which is marred only by 
the fact that each document can 
have only one font. 

While you can export a data 
file to disk. Current does not 
support DDE (Dynamic Data 
Exchange), so transparent mail- 
merge to fiill-featux^ Wiruiows 
word processors won't be possi- 
ble with Current, as it is with 
Polaris’s Packrat, another per- 
sonal information manager for 


Windows. And although Cur- 
rent's database setup features 
are much more flexible than 
those of Packrat, its basic time- 
management offerings, like 
alarms and recurring appoint- 
ments, are more limited than 
those of its competitor. 

Current's outliner, though 
useful for entering sketches for 
projects, is limited and not wor- 
thy of the rest of the program. 
Similarly, although Current in- 
cludes a telephone dialer, it 
lacks intelligent handling of 


your home area code or Centrex 
exchange, as well as other ame- 
nities that Hotline users have 
gotten used to. 

Current does use the Win- 
dows interface to good effect. 
An icon bar offers tools and 
views, and the program uses 
some niftily looldng icons. All 
views, and many other objects, 
appear in windows that you can 
tag and later recall. 

Current's guide to Windows 
and its printed/on-line tutorial 
are excellent, but its reference 
manual is tedious. The manual 
looks long and forbidding, but 
that's because its authors de- 
scribe even the simplest actions 
in eight separate steps. Often 
the steps listed for mouse and 
keyboard users are identical. 

IBM Current is an innova- 
tive, slick, and incredibly useful 
program that any Windows user 
will want. And if you don’t use 
Windows, it should provide you 
with yet another reason to use 
that operating environment. ■ 



IBM Current can display information in a variety 
of forms. 
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*t4bove the competition in technology and value” 
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Ultra Turbo 10640 PSC includes all 
of the features described at right 
under photo PLUS: 

• 477/10 MHz Motherboard 

• Intel dOdd-l CPU 

• 8087-1 Socket 

• 640K 120NS RAM 

• Two 5.25" 360K Floppy Drives 

• Dual Floppy Controller 

• Mono Graphics Card 

• 720 X 348 Amber Monitor 

• 150 Watt Power Supply 

• Serial, F^rallel & Came Ports 

• Real time clock 

• 8 Expansion Slots 

• IBM^** Compatible 








OPTIONS: 

MONO 

EGA 

VGA 

2 Floppy Drives 

$1095 

$1495 

$1575 

20MB 6SML5 

1285 

1685 

1765 

30MB 65ML5 

1315 

1715 

1795 

60MB 2BMLS 

1495 

1895 

1975 


Compare our prices and features to other package offers. We know you'll 
agree the Ultra-Advaritage^'^ is the most complete package available— 
at the most competitive price. Don't settle for less! All Ultra-Advantage”^ 
packages are IBM* compatible and include these features; 


• SCIKOSHASPWMDoi 
MalriR.Prinier Fcalurin|: 
160 CPS draft/40 CPS 
NU) parallel interface, 
auto «Keel load, tractor 
feed and 23 K standard 
buffer 


• PfS: Ffnt Choice 
Integrated software with 
Word Processing, 
Graphics. Spreadsheet 
and Database programs 

• Genius Mouse with 
Dr. Halo III Software 


• MS-DOS 4ei w/CW Basic 

• 1.000 Sheets Micro Pert 
20 lb. Continuous Feed 
Paper 

• 10 DS/DD Sony Diskettes 

• 6 Foot Printer Cable 

• Ul listed Surge Protector 




Ultra 286-10 includes all of the 
features described at left under 
photo PLUS: 

• 6/IOMHz Motherboard 

• Intel 80286 CPU 

• 512K 100NS RAM exp. to IMB 

• 117 Norton SI 

• ST225 20MB 65MLS Hard Drive 

• 5.25" 1.2MB Floppy Drive 
•HDD/FDD Controller 1:1 

• Mono Graphics Card 

• 720 X 348 Amber Monitor 
. • 200 Watt Power Supply 

* • 0 Walt State 

• Serial, Parallel & Game Ports 

• Real time clock 

• 8 Expansion Slots 

• Enhanced 101 Key Keyboard 

• IBM* Compatible 

OPTIONS; MONO EGA VGA 
20MB65ML5 $1595 $1995 $2075 

40MB28ML5 1795 2195 2275 

BOMB 26MLS 2005 2405 2485 

120MB 28MLS 2136 2536 2616 

12 MHz Version Add $99 


Call Toll Free 1-800-435-2266 T<^Ped#1i>if Corporate ♦ Idmersitif ♦ (poverment « Small Business 
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• 6/10 MHz Motherboard 

• 512K ICONS RAM 

• Intel M266 CPU 

• Math Coprocessor Socket 

• Choice of S.2r 1.2MB or IF 144MB Floppy 
Drive 

• HDD/FDD Controller 1:1 

• 200 watt Pcnver Supply 

• Norton SI 117 

• OWait Suie 

• Serial, Parallel & Came Ports 

• 8 Expansion Slots: 6-16 Bit A 2-8 Bit 

• Enhanced W1 Key Keyboard 

• PFS: First Choice Integrated Software 

• IBM* Compatible 

OPTIONS: MONO EGA VGA 

One 17MB ilOOB S140e S14H 

20MB 65MS 1227 1627 1707 

30MB 65MS 1267 1667 1747 

40MB 28MS 1427 1827 1907 

80MB 28MS 1607 2007 2087 

120MB 28MS 1748 2148 2228 

12 MHz Version (80 NS RAM) Add S99 
16MHz Version wOne MB Add S37S 


• 8/20MHZ Motherboard 

• IMBBONSRAM 

• Intel 8038^20 Double Sigma CPU 

• Math Coprocessor Socket 

• Choice of SZS* 1.2MB or 35* 144 MB Floppy 
Drive 

• HOD/FDD Controller 1:1 

• LEO Power and Turbo Indicators 

• 200 Watt Power Supply 

• Norton Si 23J) 

• 1 Parallel and 2 Serial Ports 

• Sixteen Level Interrupt 

• S««n Channel DMA nr Disk and Special I/O 

• 8 Expansion Slots: 2-32 Bit. 5-16 Bit & 1-8 Bit 

• Enhanced Wl Key Keyboard 

• PFS: First Choice Integrated Software 

• IBM* Compatible 

OPTIONS: MONO EGA VGA 

One Floppy $1968 $2380 $2468 

40MB 28MS 2407 2807 2887 

BOMB 28MS 2587 2987 3067 

120MB 28MS 2728 3128 3208 


• 10/25 MHz Motherboard 

• IMBBONSRAM 

•80386-25MHZ Intel Double Sigma CPU 

• 80387 Co-Processor Socket 

• 3167 Weitek Co-Processor Socket 

• Choice of S-ZS* 1.2MB or 35* 144MB Floppy 
Drive 

• HOO/FDO Controller 1:1 

• 200 Watt Power Supply 

• 64KB Oir. Mapped 2^S SRAM Cache Memory 

• Write Back Cache Design 

• Norton SI 31i) 

• Landmark Speed Test 433MHz VD.99 

• MIPS SI 6.2 

• 1 Parallel and 2 Serial Ports 


• Sixteen-Level Interrupt 

• Seven Chanrvel DMA for Disk and Specif I/O 

• 8 Expansion Slots: 1-32 Bit. 6-16 Bit & 1-8 Bit 

• On Board Battery Backup 

• Enhanced 101 Key Keyboard 

• PFS; First Choice Integrated Software 

• IBM* Compatible 

OPTIONS: MONO EGA VGA 


One Floppy 
40MB 28MS 
80MB 28MS 
120MB 28MS 


$2598 

3027 

3227 

3338 


$2998 

3427 

3627 

3738 


$3078 

3507 

3707 

3818 


• 8/33MHZ Motherboard 

• IMB 32 Bit 80NS RAM 

• 60386-33MHZ Intel Double Sigma CPU 

• 80387^33 Co-Processor Socket 

• 1167/3167 Weitek Co-Processor Socket 

• Choice of S.2r 1.2MB or SS 144MB Floppy 
Drive 

• HDO/FDO Controller 1:1 

• 200 Wait Power Supply 

• 32K 3SNS Sialic RAM Cache 

• Direct Map or 2 Way Associative Cache 

• Norton SI 461 

• landmark Speed Test 587 MHz 

• MIPS SI 7798 

• Phoenix BIOS 

• 8 Expansion Slots: V32 Bit. 5-16 Bit & 2-8 Bit 

• 1 Parallel and 2 Serial Ports 

• Relocatible Video & System BIOS to RAM 

• EMS Memory Manager 

• Enhanced 101 Key Keyboard 

• PFS: First Choice Integrated Software 

• IBM*Compatibte 

OPTIONS: MONO EGA VGA 

One Floppy $3598 $3998 $40^ 

40MB 28MS 4027 4427 4507 

80MB28MS 4227 4627 4707 

120MB 28MS 4338 4738 4818 


Corporate Showroom 11988 Oorsett Road. 
Maryland Heights. Missouri 63043, 314-991-1988, 
FAX; 314-9914>437 Distribution-2600 N. 
Broadway, St. Louis, Missouri 63102, 314-621-4999 
Information and Missouri orders call 
314-991-1988. Customer freight and handling 
FO.B. St.louis, Mo. Non credit card orders 
shipped UPS COO. Prices sub^ to change. 
Minimum order 



• All systems include 1 Year Warranty 

• If you are not 100X satisfied with your purchase, return it to us within 30 days 
and we will refund your money* 

• EXTENDED WARRANTY and ON-SITE SERVICE now available. Please call for 
details. 


• ULTRA-COMP* carries a complete selection of peripherals; including 
modems, drives, monitors, k^boards, cables. I/O cards and printers. Call or 
write for FREE catalog. 


Some systemv phoiographed with optional extras 
‘Subiect to 15% Restock Fee 
IBM. IBM PC la, & IBM PC AT are irademarksoi 
International Business Machiives. 
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The 

ProSpeed"386 
desktop PC. 


To understand 
its massive 
power, 



In the past, people who were 
serious about their computers 
have had a serious dilemma. 

They could either buy a pow- 
erful desktop and give up 
any thoughts of portability. Or 
get a laptop, and forget about 
expansion and connectivity 
capabilities. 

But never could they find a 


computer flexible enough to 
give them both. 

Until now. With the ProSpeed 
386 from NEC. 

As you’d expect from a pow- 
erful 386 desktop, it runs at 
a swift 16MHz, has seven 
expansion slots and up to four 
drives. So it can handle 
anything you throw its way. 


on the road, it’s still a high- 
powered computer. The laptop 
unit is available with either a 40 
or 100MB hard disk. It’s also 
battery operated and has up to 10 
megabytes of memory. There’s 
even a paper-white Monograph 
screen with VGA text/EGA 
graphics resolution that pro- 


Co'T>0wt*'t Commu'xal'Ont 


And when you want to take it 


you have 
to take it 



apart. 


videa the readability and 
graphics capabilities of a 
full-sized CRT. 

All this and total connec- 
tivity capability, too. When 
you want to turn it back 
into a desktop, you merely 
slide the computer into a 
unique Docking Station" that 
never leaves your desk. It 
contains two standard drive 


bays as well as the capacity 
for four full-sized cards. So in 
a matter of seconds, you're 
fully integrated back into your 
office. 

No manual reconfiguring. 

No phone lines to connect. 

No cable hookups. 

What’s more, for a computer 
with this kind of flexibility, 


the price isn’t a hassle either. 
So if you’d like us to continue 
taking the ProSpeed 38G apart, 
call NEC Home Electronics (USA) 
Inc. at 1-800-FONE-NEC. 

Or, if you’d like to dissect 
it yourself, call for product 
literature at 1-800-826-2265. 

In Canada, call 1-800-268-3997. 
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NEC 



Youfeon 
aimshawtse* 
let Verbatim 


Even faster than your data has been stored, 
it can disappear. Wiping out invaluable time, 
effort and dollars. That's why you need to back 
up your data with Verbatim." 

Verbatim offers a line of products unique 
in safeguarding data. Like its exclusive DuPont 
Teflon ■ coating. And DataHold'" anti- static 
liners. Plus, a technologically advanced 
manufacturing process that assures every 
diskette is perfect. 

Verbatim was also first to offer factory 
formatting to save you time. And lifetime 
warranties on every product. There are even 




Lcolor diskettes for easy organizing. Continuing 
Verbatim's history of providing new products 
i^jljiyith distinct user benefits. 

. So stay on course. Let Verbatim back up all 
your data. For more data on Verbatim, call 
1 - 800 - 538 - 8589 , 

• teflon o a DuPont registered irodemork 

\ferbatim 

’ A Kodak Company 

(Doing more ForThe Data Process 
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First Looks 


$399 Atari Portfolio Takes 
On Hand-held Poqet PC 


by Jonathan Matzkin 


Atari's hand-held computer, the 
Portfolio, is an entirely new 
kind of personal productivity 
tool. Far more powerful than 
mere organizers like the Sharp 
Wizard and the Casio BOSS, 
the Portfolio is a serious com- 
puter that fits in your pocket. 
But you won’t have to remove 
all the cash from that pocket to 
make room for it. 

Comparisons to The Poqet 
PC (see First Looks, PC Maga- 
zine, November 14, 1989. page 
33) seem natural at first glance, 
since the Portfolio is almost 
identical in size (1 by 7.87 by 
3.87 inches (HWD) with the 
screen folded down) and weight 
( 1 pound) and offers some of the 
same design innovations and ca- 
pabilities. But a closer look re- 
veals differences as well as sim- 
ilarities. 

Unlike the Poqet, the Portfo- 
lio isn’t fully DOS-compatible, 
and at $399, it costs a small 
fraction of the Poqet's hefty 
$1,995 price. But Atari’s de- 
signers have tom a few pages 
from Poqet’s book. The Portfo- 
lio runs on ordinary AA batter- 
ies, like the Poqet, and uses stat- 
ic RAM for its I28K standard 
memory, just as the Poqet uses 
SRAMs for its 512K comple- 
ment. Both machines keep 
memory live when they are 
powered down, so you can pick 
up where you left off in an appli- 
cation with the touch of a key. 

If it senses no activity for a 
few minutes, the Portfolio pow- 
ers down into standby mode. 
The screen goes blank, but the 
contents of memory remain in- 
tact. The screen flickers to life 
every 2 minutes, when the Port- 
folio checks to see if It needs to 
sound any of the user-configur- 
able alarms associated with the 
built-in appointment diary. This 
active approach to power man- 
agement mirrors techniques 
used by the designers of The Po- 
qet PC. 


Both machines can execute 
software in ROM, which 
stretches their relatively small 
memories. Battery-backed 
SRAM card drives take the 
place of floppy disk drives; the 
Poqet comes with two such 
drives, while the Atari sports 
only one, located on the left side 
of its case. 


A peripheral connector on 
the right side of the 8088-based 
Portfolio's case accepts a paral- 
lel ($49.95) or serial ($79.95) 
port module. Both of these op- 
tions will be required equipment 
for PC users — the parallel port 
is necessary for use of the Port- 
folio’s ROM-based file-transfer 
software, and the serial port is a 
prerequisite for use of a modem. 

Unlike the Poqet’s 80-by-25 
display, the Portfolio's LCD 
screen supports 40 columns by 8 
lines. A setup option lets you 
run some standard 80-by-25 
software by windowing the 
Portfolio’s smaller screen 
around the full-sized display . 

Unfortunately, the Portfo- 
lio’s display doesn’t support 
any of the usual PC graphics 
standards. It also lacks support 
for the flashing, underline, and 
high-intensity character attri- 


butes of the IBM MDA stan- 
dard. The Poqet’s CGA sup- 
port, by contrast, gives it access 
to a wide variety of E>OS soft- 
ware. The Portfolio does have a 
graphics controller, the Hitachi 
HD61830, Atari says it is work- 
ing with several software ven- 
dors to develop card-based ver- 
sions of popular PC applications 
that will run on the Portfolio. 

In the meantime, you can 
transfer DOS applications to the 
Portfolio’s memory cards and 
run them, subject to the sys- 
tem’s limitations. Since the 
largest storage card so far avail- 
able holds 128K ($199.95; 32K 


card, $79.95), most serious PC 
applications are disqualified. 
Only character-based applica- 
tions will run, since the Portfo- 
lio doesn’t support PC graphics. 
And to run successfully, appli- 
cations must only make stan- 
dard DOS and BIOS calls. 

We did find some small 
[X)S programs, including a text 
editor, that run on the Portfolio, 
but it really isn't intended as a 
DOS clone. The ROM-based 
DIP operating system is written 
to closely mimic DOS 2. 1 1 , so 
DOS users will be instantly fa- 
miliar with the majority of the 
operating-system commands. 
You format disks, list directo- 
ries. and copy files exactly as 
you would on a true-blue PC. 

Even without the future soft- 
ware support that Atari prom- 
ises, the Portfolio is immediate- 
ly useful. The system’s ROM- 


based standard applica- 
tions — an editor, a spreadsheet, 
a calculator, an address book, 
and an appointment diary — pro- 
vide considerable productivity 
right out of the box. 

The editor reads and writes 
plain ASCII files, which makes 
it a convenient adjunct to a wide 
variety of desktop word proces- 
sors. It lacks modem amenities 
like spell checking, but it does 
offer basics like word wrap and 
search-and-replace. 

The 127-column-by-255- 
row spreadsheet reads and 
writes .WKS files, so you can 
cart around chunks of your fa- 
vorite spreadsheet. As with the 
editor, features and functions 
are limited, but the basic com- 
ponents are there. 

It’s impossible to talk about 
the Portfolio’s software without 
discussing the quality of the 
screen and keyboard; both are 
quite usable. The screen’s size 
and its limited display width and 
depth are problematic, but those 
don’t hurt the quality of the im- 
age. The high-contrast charac- 
ters are bright and legible. 

The Portfolio’s keyboard is 
too small for most people to 
touch-type on, but the QWER- 
TY layout and excellent feel 
make two-fingered typing quite 
viable. The keyboard should not 
prove a hindrance in most note- 
taking or data-entry situations, 
but volume typing would be no 
picnic. 

The Atari Portfolio is the 
first serious palm-top computer 
that fits in a leather portfolio and 
doesn’t require you to liquidate 
your stock portfolio in order to 
afford it. ■ 


FACT FILE 


Atari Portfolio 

Atari Computer, 1 1 96 Borregas 
Ave. . Sunnyvale, CA 94088: 
(800) 443-8020. 

List Price: Atan Portfolio, 

$399; optional serial port. 
$79.95: optional parallel port, 
$49.95. 

in Short: Atari’s 1-pound hand- 
held Portfolio offers some of the 
same design innovations and 
capabilities of the considerably 
more expensive Poqet PC, but 
it isn't fully DOS-compatible. 
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For Its 

surprisingly low price ($399), 
the Atari Portfolio offers 
considerable computing 
power. The Portfolio's 
bullt4n applications are 
file-compatible with many 
DOS programs. 
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First Looks 


Adobe Streamline Converts Scanned 
Bitmaps to Editable Vector Images 


HANDS ON 

by Edward Mendelson 


Of all the raw materials of desk- 
top publishing and presentation 
graphics, scanned images are 
the rawest. You can’t change 
the scale or proportions of a 
scanned bitmap without sacri- 
ficing clarity and detail, and the 
scanning process itself invari- 
ably distorts and degrades the 
original image. 

Adobe Streamline, from 
Adobe Systems, is the first pro- 
gram for the PC that automati- 
cally converts scanned bitmaps 
into vector images — patterns of 
lines and curves that can be 
scaled or modified without loss 
of quality. This $395 Microsoft 
Windows application takes in 


.PCX or TIFF files and sends 
them out again in any of three 
vector formats: Encapsulated 
PostScript. Adobe Illustrator's 
.A! format (also usable with 
Corel Draw!), and Micrografx 
Designer's .DRW format. 

Using Adobe Illustrator. 
Corel Draw!, or Micrografx 
Designer, you can modify con- 
verted images so that, forexam- 
ple. an irregular ellipse on a 
scanned image becomes a per- 
fect circle when you’re ready to 


print. UsingCorel Draw! OT Mi' 
crografx Designer, you can also 
export S/ream//«e-converted 
images in formats that can be 
printed by non-PostScript print- 
ers. 

The task of converting 
scanned images could scarcely 
get more streamlined than it is in 
Streamline. Unlike the auto- 
trace function in Illustrator and 
similar programs, which make 
you click on individual graphi- 
cal elements to be traced one by 
one. Streamline traces and con- 
verts a whole image while you 
wait. You simply click on the 
name of the .PCX or TIFF file 
you want to convert and then 
walk away from your computer. 
After I to 10 minutes, depend- 
ing on the complexity of the im- 


age and the speed of your ma- 
chine, you can return to find the 
converted image displayed on 
your .screen and the converted 
file stored on your disk. If you 
click on a group of filenames. 
Streamline will convert a whole 
directory’s worth of images 
while you have a second cup of 
coffee. 

That’s all you need to do if 
your scanned images take the 
form of irregular filled out- 
lines — the kind familiar from 


woodcuts or from drawings 
made with a broad brush or soft 
pencil. Streamline converts im- 
ages like these with often stun- 
ning accuracy. 

The results tend to be less 
stunning when you use images 
that consist of fine lines or a 
mixture of fine lines and filled 
outlines, and the job of conver- 
sion tends to be trickier. With 
such images, you have to tell the 
Adobe Streamline program 
which of its three built-in con- 
version methods to use. and you 
have to make fine adjustments 
to the way the program uses 
those methods. The result will 
often be an imperfect compro- 
mise between truth to the large 
form of an image and accuracy 
in its small details. 

Streamline employs either 
an Outline method of conver- 
sion, a Centerline method, or a 
combination of the two. The 
Outline method, which you'll 
probably use most often, con- 
verts a bitmap by tracing a line 
around each of the black or 
white regions of the image and 
then filling in the outlines with 
black or white to match the orig- 
inal. You can adjust the "noise 
level" to ignore small imperfec- 
tions in the scanned image, but 
this technique also sacrifices 
fine detail. With some recalci- 
trant images, no setting yields 
ideal results. 

You use the Centerline 
method for scanned images of 
line drawings. This method 
works by tracing lines down the 
center of the lines in the bitmap 
instead of around shaded areas. 
An option menu lets you tell the 
program to smooth out small ir- 
regularities in the lines or to fol- 
low every twist and turn. If the 
program tries to follow the 
twists, the converted lines 
sometimes show extraneous 
"teeth" or similar artifacts that 
you’ll have to eliminate with a 
drawing program. 

With images that include 
both lines and filled areas, you 
choose the combination meth- 



A$ it converts a bit-mapped image into vector format, 
Streamline displays the percentage completed. 



Adobe Streamline 
Adobe Systems Inc.. 1 585 
Charleston Rd.. P.O. Box 7900. 
Mountain View. CA 94039- 
7900; (800) 344-8335. 

Ust Price: $395 
Requires; 640K (expanded 
memory required for images 
larger than 20 square inches), 
hard disk. Microsoft Windows 
2.03 or later. DOS 3. 1 or later. 

In Short: The PC s only 
automatic program (or 
converting bitmaps to vector 
images. Highly effective, but 
many converted images will 
need editing in a drawing 
program. 
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od. This can be problematic if 
any of the filled areas become 
narrow, because (he program 
treats those narrow regions as 
lines. The resulting image will 
have some abrupt shifts from 
outline to line (hat can require 
tedious editing. 

You can’t solve these prob- 
lems by converting different ar- 
eas of a single image with dif- 
ferent methods or settings. 
However, you can select a rect- 
angular area from a larger image 
and convert it separately. With 
lime and patience, you could 
convert parts of an image into 
separate files and then recom- 
bine them using a drawing pro- 
gram. 

Streamline gets confused 
when tackling regions bounded 
by closely adjacent parallel 
lines, which it converts as non- 
parallel. When converting a bit- 
map of the PC Magazine logo 
that had been created in a paint- 
brush program, Adobe Stream' 
line tapered the vertical lines on 
the M and N. Adobe's technical 
support staff, which hadn’t en- 
countered this problem before, 
suggested option settings that 
reduced the effect but didn’t 
eliminate it. 

Adobe Streamline some- 
times seems to get things back- 
wards: Ctrl-0 brings up the 
Convert menu, while Clrl-C 
brings up the Options menu. 
But when you want to get things 
backwards, by inverting a black 
on white image to white on 
black. Streamline is clever 
enough to oblige. ■ 
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up tu O I 

users can... 

• Share Printers 

• Share Plotters 

• Share a Modem 

• Exchange E-MAIL 

• Transfer Datafiles 


The Systemizer Plus - external, 
self-contained networking nx)dule. spooler, 
E-Mail-box. Works with almost every 
computer known to man! Includes special 
provisions for plotters Other external 
models also a 


tokerxing LAN 


Example 1 7 micros, of vanous brands, pkis a mainframe, all shanng pnnters, data and E-Mail via 
Systemizing Note how some PCs on a token-nng LAN are also part a the Systemizer LAN 


Systemizing 

The truly universal LAN alternative... 

The Systemizer SC - features memory resident 
printer controller, spooling. E-Mail and file 
transfer For all M&OOS« PC's and compatbles 


Systemizing has become the connectivity standard 
at many of the world's largest corporations and 
throughout the federal government. Ten's of thou- 
sands are already in use. The new Systemizer SC 
is the latest model in Applied Creative Technology's 
line of Systemizing products, and it delivers what 
95% of corporate computer users want from a 
Local Area Network— at far less cost and com- 
plexity, and yet with much more versatility. 


Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 

• Guaranteed software/hardware compatibility. 

• Ability to mix PC's, LAN's, mainframes, laptops. 

• Easy owner installation. Low cost cabling. 

• 5 min. user training with no support needed after. 

• Flexibility; readily accomodates growth and changes. 

• Distributed processing for high speed and reliability. 
And with the new SC, everyone can afford to Systemize! 


Call 1-800-433-5373 
to get a FREE demo! 


The 




CONINEXPERTS' 

A Division of Applied Creative Technology Inc. 

8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 

(214) 739-4200 
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First Looks 


Norton Builds Alternative to 
Lotus Express, File Transfer 
Into Commander 3.0 


and aborts the operation without 
sending or receiving the rest of 
your mail. Also, when sending 
groups of files, a bug truncates 
any list of more than approxi> 
mately 70 characters. 

Nor can it handle frequently 
used distribution lists — you al- 


HANDS OM 
by Lori Grunin 


Rather than merely tweaking 
The Norton Commander's DOS 
shell, Peter Norton Computing 
has added major new enhance- 
ments to this handy program 
that even the most jaded user 
will appreciate. 

Version 3.0 ($149) offers a 
spruced-up main shell that in- 
corporates additional file view- 
ers and integrates them into a 
<^ick View that lets you see the 
contents of files in one panel as 
you scroll through the list in the 
other panel. You can zoom in on 
files and search for (ext strings 
within them. 

Another new addition , Com- 
mander Link, lets you perform 
serial file transfers between two 
machines. Although it's not as 
full-featured as dedicated file- 
transfer packages, it's perfectly 
serviceable — as well as one less 
package to team and install on 
your laptop. 

The last new feature. Com- 
mander Mail, offers Lotus Ex- 
press sufferers an alternative for 
handling their MCI Mail com- 
munications — it can handle bi- 
nary file transfers over MCI, 
one of the few advantages that 
Express has over generic com- 
munications packages. 

Unlike Express. Command- 
er Mail lets you attach groups of 
files to messages without hav- 
ing to type and retype long path- 
names. You merely select the 
files and choose Send Files from 
the menu. 

The driver that controls 
background polling uses less 
than 9SK, almost half the mini- 
mum RAM required by (he 
combination of Lotus Express 
and Lotus Metro. Messages can 
be fetched and sent at scheduled 
times or on demand . 

Lamentably. Commander 
Mail has sever^ major flaws: if 
it receives an error repCHl from 
MCI while sending a message, 
it downloads the error message 



The Norton Commander now has real on-line help, 
complete with diagrams and manual references. 


ways have to select addressees 
from one long, unsorted address 
book. 

Although Commander Mail 
has an In Box fcH* downloaded 
messages, it doesn't have the 
equivalent of Drafts, Sent, or 
Outgoing folders. This is a nui- 
sance, but since messages are 
organized into corresponding 
subdirectories and sav^ in files 
named for the sender or recipi- 
ent, they can be easily viewed 
and edit^ using the shell. 

The Norton Commander is a 
good, very flexible DOS shell 
that gets better all the time. 
Adding Commander Mail was 
an ambitious task. Once its pro- 
grammers smooth out the wrin- 
kles, Commander will graduate 
to the "software I can't live 
without" category. ■ 

List Price: The Norton 
Commander, Version 3.0, $149. 
Requires: 1 78K RAM (to load; 

1 3K when resident). Peter 
Norton Computing Inc., 100 
Wilshire Blvd., Santa Monica, CA 
90401; (213) 319-2010. 
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Switch-lt Exchanges Applications, 
Alleviates RAM-Cram 


HANDS ON 

by Rock Miller 


If you don’t need the fancier ca- 
pabilities or the configuration 
headaches of a full multitasking 
environment, take a good look 
at Switch-lt. Using only 26K of 
RAM, this program lets you 
switch between running appli- 
cations and helps alleviate 
RAM-cram by letting you put 
pop-up notepads, calendars, 
and other TSRs in (heir own 
workspaces. The package, 
which includes a cut-and-paste 
utility and a DOS command- 
line editor, costs $79.95 . 

Simplicity is the operative 
word here, starting with the in- 
stallation program, which scans 
your hard disk for the programs 
it recognizes. There aren’t 
many, but installing a program 
that isn’t on the list is almost as 
easy. Using a separate configu- 
ration program, you simply 
specify (he program, the 
amount of RAM it uses, the ini- 
tial directory, the hotkeys, and 


whether to swap it to expanded 
memory or disk. 

Switch-lt is just as easy to 
operate. You can switch to an 
application either by pressing its 
hotkey or by hotkeying to the 
Switch-lt menu and selecting 
the application from there. If the 
application isn’t running when 
you select it, Switch-lt will start 
it up for you. 

Switch-lt offers little in the 
way of options to enhance per- 
formance. You can choose to 
swap any task to expanded 
memory, but only if there’s 
enough room for the entire 
workspace — otherwise, the 
program swaps to disk. This is 
naturally much slower, so you 
need to conserve expanded 
memory for your most impor- 
tant applications. But if you 
trim the size of your workspaces 
as much as possible and swap 
infrequently used applications 
directly to disk, you’ll find this 
design adequate. 

Switch-it proved remarkably 
free of glitches. You may need 


to learn a few tricks with batch 
files, and you should be careful 
to load network shells and back- 
ground communications pro- 
grams before Switch-lt; o^er- 
wise you may swap them out 
and leave your session hanging. 
But with conventional applica- 
tions and TSRs, we found no 
significant problems. 

Switch-lt doesn’t run multi- 
ple (asks simultaneously like 
DESQview, and it can’t swap in 
background processes like 
Headroom. But by sticking to 
the basics. Switch-lt turns out to 
be both easier to set up and more 
reliable to use than these more 
sophisticated alternatives. You 
may find it a more practical 
choice. ■ 

List Price: Switch-lt, $79.95 
Requires: 256K RAM, DOS 2.1 
or later; hard disk and/or 
expanded memory recom- 
mended. Better Software Tech- 
nology Inc., 55 New York Ave., 
Framingham, MA 01 701 ; (508) 
879-0744. 
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So Long, Tedium 


Hello, Quicken 


W hy waste time doing your finances? 
Quicken slashes time and effort 
every month. . .perfectly organizes 
your finances. . .and provides instant insight 
into your money matters. 

Breeze Through Financial Chores 
Quicken ukes the drudgery out of routine 
finances. It automates everything from bill pay- 
ing to bookkeeping. . .reconciliation to reporting. 
Quicken does in minutes what used to take hours. 

Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds. Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for mailing. Or, pay your bills using 
CheckFreer the nation's electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 

A Bigger Picture with Smaller Effort 
Quicken automatically organizes your 
finances. Imagine always knowing how much 
money you have. . .and exactly where it's going. 
At the press of a button, Quicken generates 
insightful reports such as Income and Expense. 
Cash Flow, Budget vs. Actual, Balance Sheet/ 

Net Worth, Job Costing, and more. 

Relax at Tax Time 
Stop dreading tax time. Quicken keeps 
important tax data at 
your fingertips auto- 
matically. In seconds. 
you can print an 
itemized list support- 
ing your deductions. 

Plus. Quicken links 
directly to top selling 
lax software like Turbo 
Tax* and J.K. Lasser^ 

Your Income Tax? 


The World’s #1 Best Seller 

Quicken is the best selling business and per- 
sonal financial software in the world. Bill Howard 
of PC Magazine (December 27. 1988) 


I 


• 1988 * 




NEW VERSION 3.0 

FAR MORE THAN A CHECKWRITER 

Quicken is now even easier, faster, and 

offers SO new features, including: 

• New credit card. cash, asset, and 
liability accounts for a complete 
financial picture. 

• Now combines information from all 
accounts into consolidated reports 

■ New reports, including Tax Sum- 
mary and Net Worth/Balance 
reports.. - 

« New wallet-size checks 

• Variable monthly budget report 

• Data import and export 

• Canadian dates and tax categories 

• Links with CheckFreer* the nation’s 
electronic payment system 


says, ''(Quicken is about as 
good as software gets— ? 
powerful, affordable and ? 
easy to user Broadway ’ 7*775 
playwright (“Marne”) Robert 
E. Lee remarks, “This astonishingly 
simple program. . . is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeeping? 

No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you’re up and 
running in minutes. That’s because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. Chicken doesn't 
change how you do your finances, ^ 
only how/ost you finish them. 9 i 

Powerful Business Features 

Over half of Chicken's cus- 
tomers use it for small business 
bookkeeping. Chicken pro- 
duces financial statements such 
as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash flow, and tracks A/R,A/P, payroll, jobs, 
clients, properties, and more. 


SPECIFICATIONS 

So C tw iK CocnpMlblltiy: Imports Erom Check. Fm and 
ASCI Exporu to ASCII. Lotus* 1-2.)? Symphony.* 
QuattroT Excel* 

HanNwe Compettbdtey: All IBM* PC. XT. AT* PS/2* and 
compatibles with 320K RAM and DOS ZO or higher 
Works wMh your prtnttr and montur we guarantee it 
Capacityr Unlimited Rumber ot bank accounts and 
transacnotis (stifafcci to avsibble disk spaced Maximum 
amounts lo $9,999,999 99 

Other Utillmiccd FREE technical support Not copy- 
protected. Checks ate pre a pprowed ^ all financial institu- 
nons in the US. and Canada Sample checks and order 
(arm in Quicken package Also at«dablc (or Macintosh and 
Apple II (feature sets vary) 

O u c kr T M EkcooiMt ml l^ymcnt: PaysaQbdh Works wnh 
all US ftnartcia) mstituuons Modem and software required 
SpecialoHeTavaibbiemiheQiuckmpackage AservKC 
of CheckFree Corpomnon 

(Quicken Is available at most computer and software stores 


Try Quicken FREE for 30 Days 

Order from the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full, no-questions-asked refund. 
So, why wait? Say good riddance to financial 
hassle, and order Quicken today. 

Send in the coupon, or call 
1-800-624-8742 US. and Canada. 





I want to say goodbye to hnanctal hassle and cry Quicken. 
Xwds Urm not conipletety satisfied, I may return it within 30 days 
(orafuU refund Quicken Wtsion 3 for IBM and raenpadUes, US $39.93. 
uichides free shipping by w CabfomU residents, please add safes tax 
For coupon orders, allow 10 days for dehvery (longer to Canada). 
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First Looks 


Deluxe Paint II Enhanced 
Gains Better Presentation 
And Export Capabilities 


HANDS ON 
by Luisa Simone 


If you want to create elegant 
paintings, you’ll need sophisti- 
cated tools. Deluxe Paint II En- 
hanced, the newest version of 
Electronic Arts’ powerful paint 
(HOgram, Deluxe Paint U, gives 
you plenty of these. In addition, 
the $129. 9S package offers 
somewhat-improved presenta- 
tion and file-export ca^ilities, 
addressing — but not eradi- 
cating — some of its predeces- 
sor’s weaknesses. 

A utility new to Deluxe 
Paint, Gallery, lets you present 
your paintings in a runtime 
screen-show format. You can 
shuffle handy thumbnail sketch- 
es of your graf^ics on-screen to 
fine-tune the sequence of the 
show. Unfortunately, limited 
scripting capabilities restrict 


your use of the seven special-ef- 
fect transitions the program pro- 
3 vides. You must either choose 
I (Mie effect for the entire show or 

{ allow the program to select ran- 
domly from the various fades, 
zooms, and vertical blinds as it 
automatically segues from one 


image to the next. 

Desktop publishers will ap- 
plaud Deluxe Paint's new- 
found ability to read and write 
.PCX files. However, the ancil- 
lary conversion program pro- 
duced erratic results when we 
translated images to and from 
TIFF format. Exported images 
worked flawlessly with Page- 
Maker as long as we converted 
col(^ to black and white. When 
we attempted to retain colors or 
shades of gray, we received an 
’’Invalid file format” error 
message. 

If you’ve used Deluxe Paini 
//’s impressive toolset, you 
might not think Electronic Arts’ 
designers could improve it. 
They have. Left-drag on most 
items in the toolbox, and sec- 
ondary-level icons pop up, giv- 
ing you access to such features 
as rotatable ellipses, variable 


brush tips, dithered colors, and 
Ibcustomized gradient fills. 

Deluxe Paint II Enhanced 
makes spectacular use of those 
gradient fills. You can control 
the amount of dithering, the di- 
rection of the color flow, the 
starting point, and whether or 


not the fill will follow the con- 
tours of a shape. I especially 
liked the brush-wrap feature, 
which distorts a multicolor cus- 
tom brush so that it follows the 
outline of irregularly shaped ob- 
jects, thus creating startling 3-D 
illusions. 

Although the wisely reorga- 
nized menu makes it easier to 
find standard painting features, 
the newest effects— contrast, 
translucence, and anti-alia- 
sing — are in the Miscellaneous 
menu, an illogical location. 
These effects really shine only 
when you have access to 256 si- 
multaneous on-screen colors. 

To tap all this power, you'll 
need every ounce of extended or 
expanded memory your system 


HANDS ON 

by Michael Holmes 
and Bob Renders 


Discoversoft’s TreeSaver in- 
vades territory previously occu- 
pied by photocopiers. The 
$89.95 program reduces the 
size of print and graphics, al- 
lowing you to squeeze more in- 
formation onto a single page. 

TreeSaver compresses 
graphics up to 75 percent by in- 
tercepting data sent to the print- 
er and translating it into PCL ap- 
propriate for the job. For 
printing character-based data, it 
uses its own tiny fonts. 

The program woiks with HP 
LaserJet Plus. 500 Plus, Series 
II, Series IlD, or compatible 
printers and needs a minimum 
of I8K of RAM. If you have 
EMS memory, TreeSaver only 
uses about 900 bytes of DOS 
memory and anywhere from 
32K to WK of EMS memory. 

TreeSaver offers four modes 
of operation. In Single mode, 
TreeSaver is transparent to the 
application, sending print codes 
through without translation. In 
Two-Up and Four-Up modes, 
the program prints either two or 
four ’’pages” per sheet of pa- 
per. In Scaled mode. TreeSaver 
reduces the image by a factor 
specified at setup. 

Each scaled page is printed 
on a single sheet of paper. All 


can muster. Without extra 
RAM, functions like stencils 
and brush transformations gen- 
erate more memory error mes- 
sages than they do paintings. 

Deluxe Paint II Enhanced is 
not a program to buy for its ease 
of use. With more features than 
its closest competitor, PC 
Paintbrush IV, the program 
takes real effort to learn. But the 
results it lets you achieve are 
well worth the trouble. ■ 

List Price: Deluxe Paint II 
Enhanced. $129.95. Requires: 
640K RAM, graphics adapter, 
nxMJse, DOS 2.1 1 or later. 
Electronic Arts, 1820 Gateway 
Dr., San Mateo, CA 94404; (415) 
571-7171. 
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modes can be selected easily 
with programmable hotkey 
combinations. In addition, 
TreeSaver can print up to 218 
characters per line by 127 lines 
in portrait mode, or 289 charac- 
ters per line by 96 lines in land- 
scape mode. 

TreeSaver saves print time 
as well as paper. In one of our 
informal tests, a 12-page print 
job sent with the DOS COPY 
command took 1 minute. 44 
seconds in Single mode and just 
64 seconds in Four-Up mode. 

TreeSaver isn't without 
shortcomings. In some network 
environments, the program isn’t 
invoked when printing to a net- 
work printer; it loads as usual 
but does not translate data sent 
to the printer. Also, TreeSaver 
doesn’t let you change startup 
parameters (such as the reduc- 
tion factors for Scaled mode) 
without unloading and reload- 
ing the program. 

Nevertheless, the savings in 
paper consumption and print 
time that TreeSaver affords far 
outweigh its minor problems. ■ 
List Price: TreeSaver, Version 
1 .01 , $89.95. Requires: 1 8K 
RAM or 32K EMS; HP LaserJet 
Plus, 500 Plus. II, IlD, or 
compatible. Oiscoversoft Inc., 
1516 Oak St., #307, Alameda, 
CA 94501-2958; (415) 769- 
2902. 
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Deluxe Paint II Enhanced ’s sophisticated gradient-fill 
options let you create more-realistic images. 


TreeSaver Reduces Paper 
Consumption, Print Time 
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3X-LINK16 

the LAN ALTERNATIVE! 



Connect up to 16 computers and printers 
without network nightmares. 


Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK1 6 cable into the pa- 
rallel port on up to 1 6 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 

In just seconds, you'll be transferring files In full 
background mode! No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 


3X-UNKia 

WORKSTATION 


3X-tMKte 

WORKSTATION ANO 
LASER PRINTER SERVER 



Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 

Invisible E-Mail 

What's more, our built-in E-Mail feature lets you 
send messages in background mode, no extra E-Mail 
software required. 

The choice is yours : 

3X-LINK1 6comes complete with 3 1/2" and 5 1/4" 
software diskettes, parallel connectors, and a 1 2 foot 
cable... all you need to connect two PCs for only 
$279. Additional stations can be added for $139 
each. 3X spool16, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16® 
is using it. 

For more information or to order 3X-LINK1 6® , 
contact your local dealer or call; 
800-327-9712, or FAX: (201) 592-0908, 
or in N.J.; (201) 592-6874 


0881 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 

Phone: (800) 327-9712 
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The Product k Cheat, 

The Price b Kght, The Cah Is Free. 



CPU 286 AND 386 STANDARD FEATURES; 


• 1 MB RAM 

• AWARD BIOS 

- ZERO WAIT STATE MEMORY ACCESS 

■ 1:1 IMTERLEWE FLOPAY/HARD DISK CONTROLLER 

- 1.2MB OR 1.44 FLOPPY DRIVE 

• 101-KEY TACTILE FEEDBACK KEYBOARD 

• 2 SERIAL PORTS. 1 PARALLEL PORT AND 1 GAME PORT 


• 8 EXPANSION SLOTS 

• KEYBOARD SELECTABLE CPU SPEED 
- FIVE HALF-HEIGHT DRIVE BAYS 

• 200W POWER SUPPLY 

• SYSTEM BOARD MADE IN US.A. 

• ONE YEAR WARRANTY ON ENTIRE SYSTEM & 18 
MONTHS WARRANTY ON SYSTEM BOARD 


CPU 386SX 

$ 1,095 

BASIC SYSTEM 



Includes all standard features, plus: 

• INTEL 32-Brr 80386SX CPU 

• 1MBRAM(EXPAN0ABLET08MB0N 
BOARD); 384K BIOS SHADOW RAM 

■ LIM EMS V.4 DRIVER INCLUDED 

• SUPPORTS INTEL 80387SX 
CO-PROCESSOR 


"It seems able to bo what other SX machines bo: only 
better anb faster. " —August 1989 


CPU 286/12 

$795 

BASIC SYSTEM 



Includes all standard features, plus: 

• INTEL 60286 12MHz CPU 

■ 1MB RAM (EXPANDABLE TO 4MB 
ON BOARD) 

■ LIM EMS V.4 SUPPORT 

• SUPPORTS 80287 CO-PROCESSOR 
AT 10MHz OR 12MHz 

• SPECIAL lO-YEAR-LIFE BAHERY 


"Don't pass over the CPU 286 12MHz. " —Sept 1989 


CPU 386/20 


$ 1,495 

BASIC SYSTEM 


Includes all standard features, plus: 

- INTEL 32-BIT 80386 20MHz CPU 

• 1MB RAM (384K FOR SHADOW 
RAM; EXPANDABLE TO 16MB 
ON BOARD) 

• LIM EMS V4 SUPPORT 

• SUPPORTS 80387-20 OR WEITEK 
3167 CO-PROCESSOR 

- CACHE MEMORY OPTIONAL 


CPU 386/25 

$ 1,695 

BASIC SYSTEM 



Includes ail standard features, plus: 
- INTEL 32-BIT 80386 2SMHz CPU 

• 1MB RAM (3B4K FOR SHADOW 
RAM; EXPANDABLE TO 16M8 
ON BOARD) 

■ LIM EMS V.4 SUPPORT 

• SUPPORTS 80387-25 OR WEITEK 
3167 CO-PROCESSOR 

• CACHE MEMORY OPTIONAL 


"Only if you're flush with cash or restricted to buying from 
one of the well-known makers like I8M or Compaq should 
you pass up considering the CPU 386. " —July 1989 


Includes all standard features, plus: 

• HARRIS 80286 20MHz CPU 

• 1MB RAM (EXPANDABLE TO SMB 
ON BOARD) 

• 384K BIOS SHADOW RAM 

• LIM EMS V.4 DRIVER INCLUDED 

• SUPPORTS 80287 CO-PROCESSOR 
AT 10MHz OR 12MHz 

All of our computer systems are 100% 
compatible with Novell, 3 COM, and 
SCO XENIX, so they can be added to 
virtually ev^ network. And since we 
are a Gold-Authorized Novell dealer, as 
well as both 3 COM and SCO XENIX 
Authorized Oealers, our technical staff 
can help you plan and equip your 
network system. Including all necessary 
hardware and software. 

M NJ(VJJ._L 


CPU 286/20 

$995 

BASIC SYSTEM 


286 and 386 CONFIGURATION CHART 

(Add tMsic sysiein price to tne monitor /drive combination ol your cnoice ) 



MONO 

720X348 

76 BIT 
VGA MONO 
640X480 

16 err 

VGA COLOR 
640X480 

16 BIT 
SUKRVGA 
800X600 


MONO 

720X346 

16 BIT 
VGA MONO 
640X480 

16 BIT 
VGA COLOR 
640X460 

16 BIT 
SUPERVGA 
800X600 

40Me/2eMS 

MFM 

> 500 

< 680 

> 940 

>1,TI5 

150MB/23MS 

ESDI 

>1,280 

>1,460 

>1,720 

>1,865 

66MB/2SMS 

RLL 

> 635 

> 815 

>1,075 

>1,250 

230MB.'20MS 

RIL 

>1,850 

>2,030 

>2,290 

>2,465 

71MB/25MS 

MFM 

> 810 

i 990 

>1,250 

>1,425 

33l)MBneMS 

ESDi'SCSl 

>2,250 

>2,430 

>2,690 

>2,865 

105Me/»MS 

RLL 

< 860 

>1,040 

>1,300 

>1,475 

'Special prices listea available only «nlfi puciisse ol complete syslems 


FREESottwaie 

We offer FREE disk caching and 
comprehensive diagnostic software as 
an extra bonus value with every system. 

All of our systems are made in the 
US. at our California factory and come 
with our comprehensive warranty or an 
optional on-site maintenance plan from 



GE Computer Service 


If you do have a problem, a GE 


technician will come to your location— 
usually within 24 hours. 

Customer's Choice 

We've been faithfully serving 
customers since 1984, providing top 
quality computers with excellent service 
and prices. 

That's why our products are 
purchased by thousands of satisfied 
corporate and individual customers 
across America. 
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CPU 186 TURBO STANDARD FEATURES: 

• INTEL 16-BIT eOC186 16MH:CPU 

■ FULLY XT COMFWIBLE |8 EXPANSION SLOTS] 

• ZERO WUT STATE MEMORY ACCESS (EMS V.4 
SUPPORT) 

• 512K RAM (EXPANDABLE TO 2MS ON BOARD) 

■ FLOPPY CONTROLLER SUPPORTS 360K, 720K. 
1.2MB OR 1.44MB DRIVE 

• 1.2MB OR 1.44MB FLOPPY DRIVE INCLUDED 

■ 101-KEY KEYBOARD 

• 1 SERIAL AND I MRALLEL PORT 

• REAL nME CLOCK WITH BATTERY BACKUP 

• SUPPORTS 80187 CO-PROCESSOR 

• 3 ACCESSIBLE HALF-HEIGHT DRIVE BAYS 

• 1 HIDDEN 3-1/2* DRIVE BAY 

• SYSTEM BOARD MADE IN US.A 

■ ONE YEAR WRRANTY ON ENTIRE SYSTEM 8 
18 MONTHS WARRANTY ON SYSTEM BOARD 


CPU 186/16 
TURBO 


This is the perfect upgrade (or the 
original PC or XT class machines. 

- The CPU 186/16 Turbo is designed 

(or duty as either a full-featured 
vww economical stand alone PC or as a 
BASIC SYSTEM powerful executive LAN node. It can 
deliver six to eight times the compu- 
ting power of the IBM XT. and outperforms both the IBM 
Mr^el X as well as older ATs. 


186 CONFIGURATION CHART 


lAdd basic system price lo me mpnitor/drive 
combination ol your choice ) 

MONO 

720X348 

VGA MONO 
640X480 

VGA COLOR 
640X480 

20UB'6SMS $335 

>565 

>850 

40M8/28MS $525 

>700 

>990 

'Special prices hsteP available only wiOi pmcbase ol complete systems 


30 D AY MON E Y BACK GUARAN TtE 

OBHm 

1(800)824-2936 

In California: 1(800)662-6111 
Fax Orders: 1(818)960-2926 





Oaiemet’s Owm Smm I3S4 


12803 Schabarum Ave., Irwindale. CA 91706 
Inquiries: (818)338-5959/Technical support: (818)814-2367 
Sales: Mon-Fri 7a.m. to 6p.m./Sal 10a.m. to 3pm. PST 
VISA. MC. American Express, personal and cashier's 
checks and PO.s welcome. 







First Looks 


PrintVision 
Adds Page 
Preview to 
Existing 
Appiications 


HANDS ON 

by Rock Milter 


If your fav(mte software doesn't 
come with graphical page pre- 
view, you needn't resign your- 
self to printing endless drafts. 
Bloc Publishing Corp.'s 
PriniVision can add this feature 
to any application for $69.95, 
provided you have a Hewlett- 
Packard LaserJet, DeskJet, or 
compatible printer. 

PrintVision is a memory- 
resident program that intercepts 
and interfHots the printer co^s 
sent by your application. Once 
it's loaded. PrintVision waits 
for its moment on stage, then 
pops up a graphical representa- 
tion of the page. 

You can zoom in on a sec- 
tion of the page using a Fixed 
box that you move around with 
the arrow keys. You can print 
the page if you're satisfied with 
it. or you can proceed to the next 
page without printing. A pop-up 
menu lets you disable, reset, or 
uninstall the program. 

PrintVision's main draw- 
back is that it can preview only 
one page at a time. This means 
you can't scroll from page to 
page before printing, and be- 
cause the program doesn't spool 
your print jobs . you have to wail 
for each page to finish before 
proceeding to the next. You also 
can't print from the zoomed dis- 
play, and waiting for the un- 
zoomed one to redraw before 
printing is time-consuming. 

PrintVision handles fixed- 
pitch internal fonts and PCL 
graphics quite well, in spite of 
the relatively low resolution of 
the PC screen. Alas, the pro- 
gram is less adept with propor- 
tional fonts. The width tables 
supplied with the program sup- 
port only a selection of LaserJet 
font cartridges. And the pro- 
gram has only a limited range of 



screen fonts, so the text you see 
often doesn't look much like 
what you’ll get. But it is good 
enough for preview purposes. 

Consider these other cave- 
ats. Since PrintVision monitors 
only parallel printer devices, if 
you have a serial printer, you’ll 
need either to redirect the pro- 
gram’s output with the DOS 
MODE command or use 
PrintVision only for on-screen 
preview. And since it can only 
duplicate what’s sent in the print 
stream, downloaded macros 
and front-panel settings aren’t 
recognized; you can, however, 
adjust the setup program for 
some printer defaults, as well as 
the symbol set and font car- 
tridge. 

Though it can’t be as thor- 
ough as a print preview module 
built into an application, 
PrintVision works well on 
bread-and-butter jobs. Bloc 
Publishing is working on an up- 
dated version that supports Ep- 
son’s 9- and 24-pin printers. 


IBM Proprinters, and LaserJet 
soft fonts. In the meantime, 
PrintVision is a handy tool for 
the LaserJet user. ■ 

Ust Price: PrintVisior}, $69.95. 
Requires: 64K RAM; Hercules. 
CGA, EGA, or VGA graphics 


adapter; Hewlett-Packard 
LaserJet. DeskJet, or 
compatible; DOS 2.0 or later. 
Bloc Publishing Corp., 800 SW 
37th Ave., #765. Miami. FL 
33134; (305)445-0903. 
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CUNES/CTREE Reformats, 
Maintains C Source Code 


HANDS ON 

by Salvatore P. Ricciardi 


If you’re looking for a way to 
keep your C source code neat 
and clean, Gimpel Software’s 
CLlNEStCTREE may just do 
the trick. This $79.95 suite of 
development and maintenance 
tools specializes in the refor- 
matting and printing of C pro- 
grams and provides a number of 
methods for analyzing code. 

CUNESfCTREE consists of 
three highly configurable pro- 
grams. CFORMAT will refor- 
mat your C program using any 
of several different coding 
styles. For example, you can 
specify that left and right braces 
should occupy a line by them- 
selves and be vertically Signed. 

CFORMAT will break lines 
where necessary. For instance, 
it can lake a series of C state- 
ments that are combined on one 
line and split them into as many 
lines as are required while main- 
taining the correct indentation. 
This feature makes the program 
especially valuable for convert- 


ing other people's source code 
to the style that you prefer. 

A second includ^ program, 
CLINES, prints formatted list- 
ings of C source code, using in- 
denting and outlining to iiKlicate 
program constructs. Vertical 
lines are drawn to the left of the 
code to outline the beginning 
and end of a block, and exit 
points are marked, as well. This 
technique helps to bring out the 
structure of a program and is 
useful for spotting errors. 

CLINES supports the IBM 
block characters for vertical 
lines, or you can use ASCII 
characters if your printer 
doesn’t support the full IBM 
character set. 

CLINES can print detailed 
cross-references, including a 
multifile cross-reference. Each 
symbol is listed, along with the 
filenames and line numbers in 
which it is referenced. Variable 
and procedure declarations and 
macro invocations are specially 
marked. You can embed titles 
and subtitles in comments with- 
in your code and have CLINES 


use them on page headings and 
in a listing index. 

CLINES can take its list of 
flies to be printed from the com- 
mand line or from a file-list file. 
The program fully supports 
wildcards and handles several 
useful extensions. You can list 
filenames to be read but not 
printed or to be excluded. You 
can also select ranges within a 
file for processing. 

The third piece of the pack- 
age, CTREE, lets you create a 
number of useful reports based 
on the data created by CLINES. 
For example, CTREE can pro- 
duce a hierarchy tree report 
showing function calls and 
global variable usage. You can 
also request a report listing all 
functions that access a specified 
variable. 

A must for C programmers, 
CUNESICTREE will pay for it- 
self as soon as you use it to con- 
vert someone else's code to 
your own style. ■ 

Ust Price: CUNES/CTREE, 
$79.95. Requires; 3e4K RAM, 
DOS 2.1 or later. Gimpel 
Software. 3207 Hogarth Ln., 
Collegeville. PA 1 9426; (21 5) 
584-4261. 
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Here^s what PC M^azine about Micro 
1 Power 386 Computers: 

May 30, 1989 

“When it comes to computers, you have to 
choose between price and performance, right? 
Meet the Micro I PtM'er 386-16 and Micro I 
Power 386-20, the two computers that are fast 
turning this belief into a misconception. 

Despite their low prices, the Micro I 
machines don't give up any points in the 
performance arena . . . both models come 
complete with hardware memory cache. This 
no doubt helped the systems turn in impressive 
results on the memory bench-mark tests, each 
machine logged in times that often placed it 
near the top of its class. 

.. .the low prices and superior performance 
of the Micro 1 machines makes them a bargain 
you have to consider. 

In short: The Micro I Power 386 computers 
are big on performance and low on 
price. . . these rnodels may well represent some 
of the best values in their class.” 

Feb. 28. 1989 

' 7 don V know hoM’ it 's doing it. or why, but 
Micro 1 is bursting the biggest barrier 
to buying an 80386-based computer: price. A 
mere $1995 buys you the Micro I Power 
386-20— not just a system board in a case, but 
an entire computer system complete with hard 
disk and display. 

It 's not Just cheaper than any other 386 on 
the market, it 's cheaper than any 386SX, the 
IBM PSI2 Model 30 286 or even an equivalent 
scratch-built computer. . .the Micro I Power 
386-20 stands up admirably against the three 
times more expensive Compaq Deskpro 
386120. .all the components that make up the 
Power 386-20 rank as first rate. . .the Micro 
I Power 386-20 rates as the best buy around. ' ’ 

How can we build the best quality systems 
on the market and offer the lowest prices of 
any major manufocturer? We design and build 
our computers in our Mesa. Arizona 
headquarters and sell them directly to our 
customers, avoiding computer store and 
“middleman'’ markups. Our volume and 
aggressive purchasing allows us to negotiate 
favorable contracts with our suppliers. And we 
don't waste money on extravagant advertising 


COMPLETE SYSTEMS 


Includes hard drive and display monitor 






|l6MHz 386SX 1 

1 20MHz386 | 

1 25MHz 386 | 

1 33MHz3^ 


Buy a 386 
for a 286 price 

•80386-)6SX proccMor 
•5I2K RAM. expands n 8MB 
••10MB. 28tm hard disk 
•«5MB. 22ms disk add S225 
•1.2MB SM" Teac flopp) 

•12” monochroTK monitor 
•VGA color M S49S 
•M)l Keyironics keyboard 

W5 

16MHz with 64K 
cache add $785 


The best value 
386 available 

*80386-20 processor 
•IMB. expands to 16MB 
••10MB. 2gms hard disk 
•65M8. 22ms disk add S225 
•1-2MB 511" Teac floppy 
•12” monochrome monitor 
•VGA color add S493 
•ni Keyironics keyboard 

7995 

20MHz with 64K 
cache add $595 


The best combination 
of power and value 

•80386-25 processor 
•IMB. expands to 16MB 
••10MB. 28ms hard disk 
•65MB. 22ms disk add S225 
•1.2MB 514" Teac floppy 
•12” monochroiiK irwnitor 
•VGA coht add S495 
•101 Keyironics keyboard 

*2295 

25MHz with 64K 
cache add $695 


The ultimate 
power too) 

•80386-33 processor 
•IMB. expands to 16MB 
•32K cache 

•65MB. 22ms hard disk 
•1.2MB Tck 

•12” monochrome monitor 
•VGA crdor add S495 
•101 Keyironics keybnrd 

*5795 

Ask about the world's 
fastest 386-33 


agencies, huge ad budgets or massive overhead 
like some of our competitors. 

The majority of our components are 
American-made, not only because of greater 
reliability and quicker delivery, but also 
because of better engineering and technical 
support. Every component used in a Micro 1 
Fewer 386 is absolutely the highest quality 
available, even if it costs more than those used 
ty our competitors. 

You don't have to believe us; if you are not 
completely happy with your new computer or 
the service you received from us, you simply 
ask for a complete refund within 30 days of 
receiving it. No questions asked. 

Micro 1 has b^n a national leader in 
integrating high-performance, low-priced 
personal computers for corporate America, 
value-added-resellers and power users since 
1985. We have the expertise to solve your 
computing needs, whether they involve 
networks, XENIX, CAD, desktop publishing 
or other power applications. We specialize in 
custom configuring hardware and software to 
meet your specific requirements. 

Give us a call today and one of our System 
Engineers will be happy to discuss your 
requirements and price a system customized 
to meet your needs. Don’t settle for anything 
less than the “best values in their class". 


0'FREE TRW ONSITE SERVICE 
S' LOWEST PRICES 
0'30-DAY RISK-FREE TRIAL 
©"TOLI^FREE TECHNICAL 
SUPPORT HOTLINE 
0” TOLL-FREE CUSTOMER 
SERVICE HOTLINE 
0" CUSTOM-BUILT SYSTEMS 
0'MADE IN USA QUALITY 
0'LOW MONTHLY PAYMENTS 


CALL & ORDER TODAy 

800-338-4061 


IN ARIZONA CALL: 

(602) 497-4131 


Fax: (602) 926-6457 


MICRO 


n In Performance 
962 East Isabella 
Mesa, Arizona 85204 
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gives Harvard 

Graphics 

users 

advanced 

drawing 

techniques, 

such as 

circular text 

and drop 

shadows. 
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Vi-Spy Scans Disks 
For Aberrant Code, 
Detects 22 Viruses 


NEW 


With computer viruses and the threat they 
pose to PCs becoming big news — and a big 
worry — there’s been an avalanche of ’’virus 
sniffen” hitting the market. The vast major- 
ity of these virus-detection packages run as 
TSRs and sound alarms whenever anything 
strange happens to one of your executable 
files. Vi-Spy, a $250 virus-detection program 
from RG Scrftware Systems, works differ- 
ently. A scanning tool that surveys your 
disks. Vi-Spy looks for programming that 
matches the code of any of 22 currently 
known viruses. 

Vi-Spy can scan network servers, hard 
disks, and diskettes at a speed of up to 150 
files per minute, according to the company. If 
virus code is found, the program identifies 
both the infected file and the virus by name. 
You then have the option to erase the file — 
and thereby the virus — from your system. Vi- 
Spy purges files by writing zeros over data be- 
fore erasing it, thus insuring that an undelete 
command will not bring back a very unwant- 
ed infection. 

List Pries: Vi-Spy, $250 (one-year 
subscription update service arxl 
troubleshooting support available for $1 50). 
Requires: 128K RAM, DOS 2.0 or later. RG 
Software Systems Inc., 2300 Computer Ave., 
Suite E-28. Willow Grove. PA 1 9090; (21 5) 
659-5300. 
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SPC Offers Drawing 
Package for 
Harvard Graphics 


NEW 


Draw Partner, an advanced drawing package 
for creating desktop presentations, joins Soft- 
ware Ihiblishing Corp/s growing line of ac- 
cessories for Harvard Graphics. 

The $149 package lets Harvard Graphics 
users rotate text, flip objects, create mirror 
images, and zoom in on and pan images. Fur- 


thermore. the package can import .CGM and 
Lotus .PIC files. A circular-text feature is 
provided, as well as the ability to show an ob- 
ject metamorphosing into another object and 
the ability to cut holes in overlapped objects. 
List Price: Draw Partner, $149. Requires: 
512K RAM. Harvard Graphics Version 2.0 or 


2.1 . DOS 2.0 or later. Microsoft-compatible 
mouse or Summagraphics-compatible 
drawing tablet recommended. Software 
Publishing Corp., 1901 Landings Dr..P.O. Box 
7210. Mountain View. CA 94039; (415) 962- 
6910. 
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HOT PROSPECT 


VIDEOWINDOWS DISPLAYS REAL-TIME VIDEO ON VGA 
MONITORS 

VideoWindows, from New Media Graphics, is an 80188-based video processor board 
that enables Microsoft Windows and HP NewWave users to display full-color, full-mo- 
tion television images in scalable windows on-screen. Video can be mixed with comput- 
er graphics or frozen and stored on a hard disk in a VideoWindows. .PCX, or Targa Hie. 

The $ 1 .795 board digitizes an NTSC or PAL video signal and stores it in an on-board 
frame buffer. The image can then be manipulated and placed anywhere on the screen in 
real time. Once this is accomplished, the signal is converted back to analog, decoded in 
RGB. combined with VGA or EGA graphics, and displayed on a 60-Hz monitor such as 
the NEC Multisync. 

VideoWindows fits in a single full-size slot and, according to the company, operates 
transparently to the PC’s graphics adapter. Other features include zooming and panning 
capabilities, fades, image compression to ^t* and '/i6 screen sizes, cut-and-paste options, 
and support for up to 256 on-screen colors. 

List Price: VideoWindows, $1 .795 (including functions library for use with any 

Microsoft-compatible C language). New Media Graphics Corp., 780 Boston Rd.. 

B illerica. MA 01821 ; (508) 663-0666 . 
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New & Improved 


Spinnaker Software 
Helps Manage Your 
Home Office 


NEW 


Spinnaker Software's BetterWorking One- 
Person Office business management package 
targets not the corporate user, but die free- 
lance or home-bas^ professional who wants 
a one-stop solution for organizing a business. 

The $69.95 program has three primary 
functions: tracking and categorizing ex- 
penses, invoicing clients, and managing a da- 
tabase of contacts. 

Expenses can be organized by category, 
date, or project, and invoices automatically 
include and calculate particular expenses in- 
curred for a job. Mailing labels can be gener- 
ated through the contact database, and a re- 



B9tt9rWorking One-Person Office catego- 
rizes and keeps track of your expenses. 


porting option — to print out such information 
as outstaying client balances and payments 
received — is also included. 

List Price: BetterWorking One-Person Office, 
$69.95. Requires: 512K RAM, DOS 2.1 or 
later. Sptnn^er Software, One Kendall 
Square. Cambridge. MA02139; (617)494- 
1200. 
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MicroSpeed Utilities 
Teaches an Old Mouse 
New Tricks 


NEW 


MicroSpeed Mouse Utiiities is a $39.95 col- 
lection of enhanced mouse drivers and utili- 
ties designed to breathe new life into your ag- 
ing 2(X)-dot-per-inch pointing device and 
bring it into the 1990s. 

The key element of MicroSpeecTs package 
is the MicroSpeed Automatic Precision 
(MAP) device driver. The MAP driver fea- 
tures an automatic ballistic gain controller, 
which makes a low-resolution mouse operate 
as if it were of a higher resolution. When you 
move the mouse slowly, the on-screen cursor 
moves pixel by pixel; as the rate of the 
mouse’s motion increases, the cursor motion 
increases proportionally; this is what ballistic 
gain refers to. 

The utilities support all popular mice, in- 
CONTINUES ON PAGE 59 


IMPROVED 


DataEaae, Version 4.2— DataEase International has Incorporated a 
DOS extender Into DataEase, Version 42, the latest upgrade of the 
company's relational database management system. Using Rational 
Systems’ DOS/1 6M extender, the new release can address up to 
16MB of RAM on 80286- and 80386-based PCs, allowing for the 
creation of larger DataEase applications. The package also mns in 
640K on these machines, as well as on 808x-based systems. In 
addition, the new release boasts MultlForm referential Integrity, which 
gives developers greater flexibility and control In maintaining links 
between records In different files, accord- 
ing to the company. Version 4.2 of Da- 
taEase retails for $780. Registered own- 
ers of Versions 4.0 and 4.01 who pur- 
chased the package after September 1 5, 

1989, can receive the upgrade free of 
charge. Registered users of Versions 4.0 
and 4.01 who purchased the program 
prior to that date can receive the upgrade 
for $50. The upgrade price for users of 
Version 2.12 is $200. DataEase Interna- 
tional, Trumbull, Conn.; (203) 374-8000. 


PC-Wrile Ut»—A scaled-down version of 
Ouicksoft's PC-Write shareware word 
processor, PC-Wrtte Ute Is Intended for 
writers, students, journalists, and laptop 
users who do not need all the bells and 
whistles of a full-scale, RAM-hungry word 
processing package. While advanc^ formatting features have been 
removed from the new package, a word-count capability has been 
added, as has a page-preview feature. Document files and most 
commands are the same in the two versions, and the simplified 
program actually mns faster than its more powerful sibling, according 
toQuicksofl PC-Wr7leUlerequires384KofRAM(2S6Klfthespelling 
checker is not loaded). Full registration for the package (which 
Includes the software, the manual, and one year of technical support) 
costs $49. For $29. you can receive just the disks and the manual, and 


for $12, the disks alone. Quicksoft Inc., Seattle, Wash.; (800) 888- 
8088; (208) 282-0452. 

Legend, Version 2.0— The upgraded release of Legend, NBI's 
Microsoft Windows-based word processor and page-layout package, 
sports a draft mode that gives users of the WYSIWYG program a non- 
WYSIWYG environment for faster text entry and editing. The pack- 
age, which Is intended for 80286- and 603^based PCs, has also 
been enhanced with page miers and column guides, and It can now 
import .PCX and TIFF files. Furthermore, the 
new version lets you rotate Images and 
adjust word and letter spacing. According to 
NBI, the new release Is quicker than its 
predecessor, with certain text operations 
mnning up to 200 percent faster. Legend, 
Version 2.0, Is available for $495. Regis- 
tered owners of Version 1 .1 are eligible to 
receive the upgrade to the new release free 
of charge. NBI Inc., Boulder, Colo.; (800) 
NBI-1111. 

DfakTechnklen Advanced and DIak Tech- 
nician Pro— Both an enhanced and a new 
version of Disk Technician, the hard disk 
utility package, are now available from Prime 
Solutions. Disk Technician Advanced, Ver- 
sion 6, the upgraded program. Includes several 
added features, Including a set of refined 
testing algorithms (using the new release, you can test your hard disk 
once a week Instead of every day) and a pretest screen that explains 
and lists all test parameters (including the estimated testing time) 
before any procedure is actually initiatsd. This gives users an “escape 
hatch" should a particular test be deemed too time consuming. While 
Disk Technician Advanced can fully test and repair two hard drives 
automatically, the new product. Disk Technician Pro, which retails for 
$59.95, offers fully manual operation. Disk Technician Advanced, 

CONTINUES ON PAQE 56 



The upgraded version of Legend, lor Microsoft 
Windows, features a non-WYSIWYG draft mode 
for easier editing. 
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1HE BAIANCE OF POWER: QUATW PRO 

“QUATTRO PRO seems to do the impossible: It 
maintains compatibility with 1-2-3; adds func- 
tionality that no version of 1-2-3 has and still runs 
large spreadsheets in 640K.” 

PC WEEK, September 4, 1989 

“Borland squeezes such features as multipage 
consolidation, advanced linking, and live graphics 
into a package that runs on 512K systems with its 
Virtual Real-Time Object-Oriented Memory 
Manager (VROOMM') technolt^.” 

I^oWoiid, September 4, 1989 

QUATTRO PRO, with a unique balance of power, does 
both advanced publishing and multipage consolidation. 

Lotus 1-2-3’s Release 2.2 cannot do both. Neither 
can their Release 3.0 (see comparison chart). 

QUATTRO PRO is compatible with 1-2-3.* It comes 
with a built-in draw package, clip art library,* and 
Bitstream* typefaces for presentation-quality output. 

QUATTRO PRO does it all today. 

Publishing. Consolidating. Presenting. 

Call 800-331-0877 for a FREE trial version, demo 
disk, or upgrade information. 

BORLAND 



OUAHRO 

Lotus 1-2-3' 


PRO' 

v2.2 

v3.0 

PUBLISHING 




3-D Graphs 

V 



Bulll-in draw package 

V 



Irrdividual cell loni conirol 

V 

V 


Shading and txirders 


V 


Print graphs & spreadsheets 




side-by-side 

V 



CONSOLIDATION 




Multiple spreadsheet windows 

V 


V 

Mullipage consolidation 

V 



Keyboard and mouse support 

V 



Lotus 1-2-3 V 2.01 compatibility 

>/ 

s/ 


Spreadsheet 640K RAM 

11 

8 

NA 

Capacity (NSTL)" 1Mb RAM 

18 

12 

5 

Price*" 

$495 

$495 

S495 


*Cip art from PicturePafcs' by Marlieting Graphics Inc |M6l|**NSTL (National Software lestirto 
Labs) measured spreadsheet capacity by counting how many years o( data could be added to a 
spreadsheet Large numbers mean greater capaoiy Performance tor v 2.2 is with Always attached 
'"Based on suggested retad prices as of October. 1969. 


VK)awi«inMwiMb«eattiewMnamWBa«MkWmwotW.tKC4»|fi|M«l9ieMnO«inMnM BoMPO eoi 660001. tSMbMnHft ROM. Scab Ww.CatSO6MO0t bl|«»43S4400 Mi^rMwa NlSn 
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Pure 

GUInius 



Design formi to initgroit directly with the database. 

Build them into menu or push button driven solutums. 

The benefits of graphical user 
interfaces (GUIs) are dramatic. 
Consistency. Ease of learning. 
Presentation quality output. 

But to take advantage of them 
your application software has to 
be up to the task. That’s where 
Superbase 4 Windows comes in. 
Conceived and designed as the 
GUI database system for the 
’90s, Superbase* 4 Windows sets 
new standards in ease of use 
and presentation quality, while 
its 4GL development tools are 
purpose built for GUI solutions. 

Use the graphical form 
designer. Or the comprehensive 
Database Management 
Language. Manipulate forms 
from programs. Or call program 
commands from forms. 

Superbase 4 Windows packs 
the punch to 
solve any 
application 
development 
problem. Fast. 


SUPERBASE*4 



Seeing is believing. 

Be a GUInius, call: 

1-800 562 9909 


Precision Software, 

8404 Sterling Street, 

Irving, Tx 75063 

Fax: (214) 929 1655 . . 

Precision 

l*tccu«on SoftwiK aduiowledcn all Uadetnarks Sc^tWatV 
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New & Improved 


IMPROVED 


CONTINUED FROM PAQE 54 

Version 6. which includes SafePark, a background head^parking utility, is available for 
$1 49.95. Current owners of the package can obtain the upgrade for $25. Owners of Prime 
Solutions' earlier packages, Disk Technician and Disk Technician Pius, should contact the 
company for upgrade details. Prime Solutions Inc., San Diego, Calif.: (619) 274-5000. 

SpInRIte ff— The new release of SpinRHe, Gibson Research Corp.'s hard disk utility 
package, operates with DOS partitions of any size and is compatible with DOS 4.0. The 
upgraded version also builds a log of all findings and acfivities, creating a history of the hard 
disk's long-term operational status. According to the company, SpinRke If detects hard disk 
copy-protection schemes without disturbing them, and It can be used with high-performance 
hard disk controllers. The package retails for $89. Current users can obtain the upgrade for 
$25 by calling (714) 830-6200. Gibson Research Corp., Laguna Hills, Calif.; (714) 830- 
2200. 

Lotus Spreadsheet tor DeskUate— Lotus Development Corp. has coupled Lotus 1-2.3 
technology with Tandy's DeskMateGraphicai User Interfacelo create Lotus Spreadsheet 
for DeskMate. The new release Is an integrated software package featuring spreadsheet, 
database, and graphics capabilities. Under the DeskMate interface, the program incorpo- 
rates pull-down menus and dialog 
boxes tor ease of use. The spread- 
sheet does not, however, include 
several important features of 1-2-3, 
such as macros, an add-in capabil- 
ity, and support for expanded memay. 

Nonetheless, the basic feature set 
is comparable to the full-blown ver- 
sion of 1-2-3, and the package also 
includes a .WK1 file format that Is 
fully compatible with Releases 2.0, 

2.01 , 2.2, and 3 and with Symphony. 

Lotus Sprearisheet for DeskMate 
also supports a mouse and works 
with all other DeskMate applications 
and accessories. The package, which 
includes a runtime version of the 
DeskMate Graphical User Interface, 
requires 51 2K RAM and Is available 
through Tandy at any of the company's Radio Shack stores. Lotus Spreadsheet tor 
DeskMate retails for $219.95. All product support and service will be provided by Lotus. 
Lotus Development Corp., Cambridge. Mass.; (617) 577-8500; Tandy Corp., Fort Worth, 
Tex.; (81 7) 390-3011. 

Extend-a-Name Plus, Version 3.02— The latest version of World Software Corp.'s TSR 
file-managing utility supports a greater number of applications arvf includes several new 
features. Like its predecessors. Version 3.02 allows users to replace standard 8-character 
DOS filenames with 60-character strings, but the program now supports Lotus 1-2-3, 
Releases 2.2 and 3 ; AutoCAD, Version 1 0; Paradox, Version 3.0; PianPerfect, Version 5.0; 
Multimale Advantage II: and WordStar, Version 4.0. Furthermore, the new release contains 
an attach feature that works with Allways files. Whenever a worksheet file Is archived, 
copied, deleted, named, or renamed, Extend-a-Name Plus will automatically update the 
attached Allways file. Other new features of the program Include a directory-tree window, 
a friendlier user interface, mouse support, point-and-shoot program sele^n, a 1 .000- 
filename-per-subdirectory capacity, an archiving capability, extended triggers to access 
applications, and a view window. Extend-a-Name Plus, Version 3.02, retails for $89. 
Registered Extend-a-Name Plus users will receive the upgrade to the new release free of 
charge. Registered owners of the company's earlier release, Extend-a-Name, can obtain 
the upgrade for $30. World Software Corp., Ridgewood, NJ.; (800) 962-6360, (201) 444- 
3228. 






■ ■ 



: 

15 


la 



Lotus Spreadsheet for DeskMate combines a 
scaled-down Lotus f-2-3wf1h Tandy's graphical 
interface. 
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BORLAND’S TURBO C PROFESSIONAL 



PC WEEK POLL: C COMPILERS 
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Turbo C 2.0 

(Borland 

international) 

81 

87 

79 

84 

77 

78 

86 

72 

70 

93 

C Optimizing 
Compiler $.1 
(Micraeoft Corp.) 

76 

83 

80 

81 

78 

74 

76 

68 

67 

70 

C++ 1.07 (Zortech 
Inc.) 

66 

68 

64 

71 

63 

63 

69 

60 

58 

76 
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Turbo C,’ the core of Turbo C 
Professional, was the outright winner in 
FCWeek s Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft* placed second. 

'T u pebugger,* also included in 
turbo C Professional, was the outright 
category in PC Week'% 
roll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came m second-best, 11 points behind. 

Get Borland’s Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 


Call (800) 345-2888* and we’ll 
send you both PC Week polls and tech- 
nical specifications on Turbo C and 
Turbo Debugger. 

Turbo C 
Professional 
includes both 
Turbo C 2.0 and 
Turbo 

Assembler* & 

Debugger, 

BORLAND 



I Code: MM2| 
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PostScript Power For Your 
LaserJet. Only $195. 



Without PostScript capabilities, tlie HP LaserJet'" is 
a magiiific'ent, undenitilized machine. In most offices it 
chugs. Now, in eveiy office, it can fly. 

VVith Pix'Script'", the exciting, new software package 
fmm PCX], von can turn vour Liiserjct into a PostScript 
printer — without the higli cx)st, the intx)nvenience, or 
tile speed degradation of other upgrade .solutions. 

ONLINE PRINTING & PREVIEW 
Only Prescript gives vou online printing, letting you 
print without exiting vour application. Only PreScript 
gives vou W\’SIWYG preview capability, so you can see 
vour dex-ument on the scRen exactly as it will print. 
Onlv Prescript gives vou full page graphics without 
a printer memory rcxpiirement. 

And Prescript mns up to five times yew- 
ter than other solutions, particularly 
for graphics intensive pages and 
pages that switch fonts fre- 
(piently. For even faster 
printing, an 


Prescript interface card is available for use with the 
LaserJet Series II. 

Plus, you get unlimited stxilable, rotatable fonts 
along with all of the PostScript sjx'cial elTcxts, includ- 
ing support for powerful grey scale generation, charac- 
ter path, cDinplex clipping, arbitrary image scaling and 
rotation, and curve drawing with flatness cxintrol. 

Prescript recpiires no expensive printer controller. 
No extra printer memorv. No external drivers. No soft 
fonts or font cartridges. No hidden exists. 

So make your LaserJet take off for jiennies. Power up 
with Prescript: 13 fonts ($195); 35 fonts ($395); 
uintional interfacx* card ($295). 

Sffsinn mptirrmeuts: 2fif)or3H6 Pi' u ifh2 MH oft'xti'rulcdmcmonj. IX)S3.I or 
higher. PreSi tipt aho tcorks with thr HP Dt'skjel utul other UP-PCI., i'ompatiNc 
pritUt n CIRCLE 342 ON READER SERVICE CARD 

Gall (201) 808-19(K) POC; 

or write: 44 Route 46 

Pine Rnxik, NJ 07058 
FAX (201) 808-9889 

All pnxluti wimfs are Inulniuirku of thnr manufartun-rs 


New & Improved 


Mouse Utilities 

CONTINUED FROM PAGE &4 

eluding those from Microsoft, IBM, Logi- 
tech, and Mouse Systems. The MAP driver 
automatically adjusts to ten different ballistic 
gain settings, ranging from SO to over 1 .000 
dots per inch. 

MicroSpeed Mouse Utilities also includes 
a companion driver with automatic gain ad- 
justment for use with Microsoft Windows, a 
keyboard emulator, and pop-up menus for 
Lotus h2’3, WordPerfect, and dBASE III and 
dBASEfV. 

List Price: MicroSpeed Mouse Utilities, 
$39.95. RaquIrM: 256K RAM. mouse. DOS 
2.0 or later. MicroSpeed Inc., 44000 Old Warm 
Springs Blvd.. Fremont. CA 94538; (800) 232- 
7888; (415)490-1403. 
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PFS: First Publisher Add- 
On Provides Ready-made 
Document 


NEW 


Users of PFS .First Publisher who need a few 
basic types of documents and need them 
quickly may find Software Publishing 
Corp.'s new Business Template Kit to be a 
handy time-saver. 

A collection of 20 business templates, the 
package includes predefined page layouts for 
such documents as fax cover sheets, certifi- 



The Business Tempiste KH givos PFS:Flrst 
Publisher users a quick and easy way to 
create simple documents. 


cates, announcements, newsletters, mailers, 
memos, menus, and resumes. Users need 
only pick the template and fill in the data. 
Seven new typefaces and over 100 clip-art 
images are also provided. 

List Price: Business Template Kit, $89. 
Requires: PFS.First Publisher, Version 2.0 or 
later. Software Publishing Corp., 1901 
Lemdings Dr., P.O. Box 721 0, Mountain View, 
CA 94039; (415) 962-6910. 
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Convert Your /AT to a Fast 20MHz 



IF Your Technology is Behind The Time. And Higher Performance Is 
Needed, Gel In Today's Cockpit With A DTI CAT-KIT And Convert Your 
/AT Or /XT To A True 386 Machine With 20MHi SUPERsonic Speed. 

THIS IS NOT AN ACCELERATOR BOARD 


After a simple installation of our 386 CAT-KIT rau will have a new fast 
/AT 386 computer ready for years of service. The DTI 386 CAT-KIT 
removes the need for your old motherboard. Available in 16 and 
20MHz versions. This bt allows you to utilize your existing Chassis, 
Power Supply, Add-On Cards, Drives, Monitors, Keyboards and 
Peripherals. Available with Cache. 



With 
PRIDE 

Made in the U.S.A. 

■ Diversified 
I Technology 

An ERGON Co. 


Be All That You Can Be 
-Enlist now and fly a 386 
machine today! 


In Ms (601)856-4121 

1-800-443-2667 

/AT/XT are tradenames of the IBM Corp. 
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The world’s number one 
desktop publishing solution is 
the only one that spans OS/2, 
DOS, and Macintosh. And it’s 
the only one that takes full 
advantage of OS/2 to give you 
greater power and productivity. 

Ask your nearest author- 
ized Aldus dealer about Aldus 
PageMaker® for OS/2, or call 
1-800-333-2538. Dept. lO-K, 
for our free information packet. 



The Creative Edge 
in Business. 


NOWON OS/2, TOO! 
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Many utilities thrive 
only on misfortune. . 
PC Tools provides M 
first-rate accident 9 
insurance plus 
much more. 


Our desktop manager is one of our most noteworthy 
features. It has a word processor, database, autodtaler, 
telecommunications and much more. Including a 
calendar to help you keep appointments. _ 

print out to-do lists, even graph 


your free time. 


i , 

I I 






Find files and preview them in their native formats 
(including 1-2-3 and dBase! in a fraction of the time 
it formerly took. Hit LAUNCH and your application 
and associated data file are automatically loaded. 


Our clipboard lets you 
cut information from 
your spreadsheet and 
paste it into your 
word processor (or 
any other applica- 
tion) without 
re-entering data ^ 
or text. ^ 


Accidents happen. 

And when they do, nobody makes it easier to recover a deleted file or restore a hard disk than PC Tools 
Deluxe. But Central Point Software believes a utility product should do more than just protect you fiom 
misfortune. More than simply back up your hard disk, recover an inadvertently deleted file, or allow you to 
man^ your files fiom a DOS shell. 

Central Point’s vision is that a utility product should enhance your productivity every moment you’re at 
the keyboard. It should simplify the way you find, preview and load a 1-2-3 spreadsheet Make it easy to 
combine the contents of one document into another. Even allow you to look up a client’s address while you’re 
in the middle of another application. Everyday tasks. Tasks that, without PC Tools Deluxe, are difficult to do 
and take far too much time. 


But it’s not just what PC Tools Deluxe does that makes it different. Its windowed environment makes 
doing these thin^ (as well as all of its other functions) simple. The environment’s movable, resizable win- 




Encrypt financial info, 
employee data, contracts 
and other sensitive 
information in a format 
nobody can crack. I 

Exceptyou. 


yonrdiskmes 
up in smoke, 
K BACKUP 


^ Our PC CACHE can accelerate disk intensive applications dramatically. 


In the event 


makes sure you 
won't get 
burned. Iti 
breathtakingly 
fast, reliable 
and extremefy 
easy to use. 


tVe can make chtlds play 
out of finding and 
working with files on 
SovHl or IBM Token 
, Ring Networks. 


nofutilities 


dows, full mouse support, pull-down menus and context sensitive help make learning and using the product 
a breeze. And PC Tools Deluxe conforms to IBM’s Systems Application Architecture 
(or SAA) standards so its look and feel is almost identical to all the other applications 
youTl see in the 90s. 

PC Tools Deluxe. It has redefined what a utility product should be. Designed not 
only to protect you finm misfortune, but to 
make using your computer as fast and easy 


as it should be. So, even if you never have 
had an accident in your entire life, you’ll 
still benefit from PC Tools the very moment 
you start using it. 


PC TExfc Deluxe 55 

CerOrdlbnUSoftwm^r 
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What we do with our 386-based computers is 
interesting. What you do with them, even more so 




At NEC, we make machines 
that run on the purest and most pre- 
cious of fuels. The human mind. 

With these machines you 

, B come face-to-face with your 

dreams. Whether they involve 
piiurrMairsm/ss bullcling an ocean-going vessel for 
that once-in-a-lifetime trip around the world, or some- 
thing more practical, but Just as challenging, like com- 
plex financial and scientific modeling. 

The PowerMate* 386/25 
is a high-end desktop com- 
puter. Running at 25 MHz, 

0 wait states, and with a vari- 
ety of NEC high-speed disk 
drives, dreams come true in 
a hurry with this machine. puwrrmirsxpiu, 





It’s also the perfect network file server. 

The PowerMate SX Plus has a 386SX™ CPU that 
runs at 16 MHz. It ideally positions you to run all of 
today’s 386 software as well as tomorrow’s. And it has 
one of the most popular features in 
the computer industry: 386 power 
without the 386 price. Ditto for the 
PowerMate Portable SX. And being a 
portable, you can take this machine 
anywhere your dreams may lead you. 

As you can see, NEC has certainly done a 
lot with these machines (you might expect that 
from a $24 billion world leader in computers and 
communications). But it 
doesn’t compare to what 
you’ll do with them. 

WE’RE MAKING THINGS BETTER FOR YOU. 




NEC Technologies, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1-800-NEC-INFO, In Canada, 1-800-343-4418. 

CiC- * CqiyriRhl 1968 NEC ‘IMinoiogls. Inc. PownMateitt retfstmdtradBnirti of NEC Corp. 386SX {•imdemrii of Intel Cop. PhvmI Doitpier aftwin ecaipbfnenu of Prim ConpuHr. 
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Gus Venditto 


Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


Innovation Continues in 
286 Designs— at Chips and 
Technologies, Anyway 


Experiments in 486 system 
design are on the front burner 
at PC manufacturers, but tink- 
ering with 286 PC designs 
continues, as well. 

Chips and Technologies — 
manufacturer of VLSI logic 
chips that provide video-, pe- 
ripheral-, and processor-sup- 


port functions — is about to 
introduce yet another optimi- 
zation of the basic AT design. 

Called SCAT (Single Chip 
AT system controller), this 
new chip integrates system 
logic into one component, 
providing the capability for a 
PC maker to build a 286 PC 


with just 14 chips on the moth- 
erboard. 

The company’s last major 
product for the 286 was the 
NEAT (New Enhanced AT) 
chip set, a four-chip design 
for 12- and 16-MHz clock 
rates. It was unveiled in 1987 
and is still at the heart of some 
of the most-recent computer 
introductions, including the 
Zenith SupersPort 286 and 
the GRiD Slate. 

In addition to shrinking the 
size of the 286 controller, SCAT 


provides a few innovations 
geared toward today’s soft- 
ware, including LIM EMS 4.0 
registers and a fast CPU reset 
that will help OS/2 move 
between protected and DOS 
modes. 

Chips and Technologies’ 
chief competitor in system logic 
is ZyMOS, whose two-chip 
POACH/AT (PC On A CHip) 
design is widely used. But 
ZyMOS has introduced only 
386SX and 386 system logic 
in recent months. 

CONTINUES ON PAGE 64 


I WordPerfect 5.0 
I WordPerfect Corp. 


PC Toots Deluxe 5.5 
Central Point Software 



Lotus 1«2>3 2.2 
Lotus Development Corp, 
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The Norton Utilities 
Advanced Edition 4.5 
Peter Norton Computing 

Fastback Plus 2.01 
Fifth Generation Systems 


I dBASE IV 1.0 
I Ashton-Tate 


TOP TEN SELLERS — A Five-Week History 


Lotus 1-2-3, Release 2.2, seems to be emerging as the 
favorite of Lotus’s two new spreadsheet flavors, although 
Microsoft Excel (just off the pace at number 12) is still doing 
well. One new face among the Top Ten Sellers this week Is 
ProComm Plus: the PC MagNet survey results on the next 
page give an indication of just how popular this communi- 
cations program is. 


Quicken 3.0 
Intuit Software 


READING THE CHART 


T>ie Top Ten Sellers kst ranks PC business 
programs according to their sales totals in 
the week ending October 14, The chart that 
appears to the left of each program name shows 
how the program's sales ranked each week for the 
last five weeks. The hash marks at the bottom of each 
chart represent each of those five weeks, beginning with the 
week of September 1 1 . Dramatic shifts in a particular program's 
ranking may be the results of sales promotions conducted by 
individual retailers. Seasonal factors, such as end-of-year budget 
purchase decisions, can also play a large role in the performance of a par- 
ticular program in any period. More than 1 2,000 individual locations contrib- 
ute to the list. 

Sales information compiled by Ingram-Micro 0 and PC Conr>ection Inc. 

Rankings are based on net sales by unit; returns are subtracted from gross sales. 


Harvard Graphics 2.12 
Software Publishing Corp. 



ProComm Plus 
Datastorm Technologies 


Microsoft Word 5.0 
Microsoft Corp. 
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Pipeline 

CONTINUED FROM PAGE 63 

In explaining his company's 
continued research in such 
familiar territory. Chips and 
Technologies spokesman 
Gavin Bourne cited studies 
from InfoCorp. that project 
286-based PC sales growing 
from 5.4 million machines in 
1989 to 6 million in 1991. 

With SCAThelping to cut 
manufacturing costs, the 286 
is yet another step closer to 
becoming the processor in 
entry-level PCs. 

486 Still under 
Development 

Eager PC makers have been 
exceptionally happy to show 
off early versions of their 486 
designs (see First Looks. 
December 12, 1989, page 33), 
but they're all going to have 
to wait for Intel to fini.sh its 
final testing before putting 
any products on the market. 
As of late October, there were 
still bugs in the chip. The 
most .serious bug is in the 
floating-point unit, which may 
corrupt data when rounding 


a tangent calculation. After 
fixing these bugs, more test- 
ing will be needed. So don't 
believe any stories about 486 
PCs or IBM Power Platforms 
being on the market until you 
hear that Intel has officially 
shipped the processor. IBM 
may be giving its better cus- 
tomers a sneak preview, but 
the item is not yet on sale. 

DAT Downsizing About 
To Make Waves 

Archive Corp., one of the 
pioneers of quarter-inch PC 
tape backup, is about to dra- 
matically raise the profile of 
DAT 4-mm. tape. The first 
DAT backup devices have been 
large affairs with prices ap- 
proaching $10,000. 

A new line that Archive is 
building and plans to distrib- 
ute through its Maynard retail 
brand reduces a DAT's size to 
that of a typical internal half- 
height drive and lowers its 
price to under $5.(XX). By the 
end of 1990. you'll probably 
be able to buy a DAT drive for 
less than half that figure. The 
DAT tapes are the same ones 
u,sed in audio systems and hold 
about 1 .30()MB of data. 



SURVEY 


What better place to find communications software 
users than on PC MagNet? We recently asked them to 
tell us which program they or their fellow workers 
used. Clearly, most telecommunicators use more 
than one program. With Its two versions, ProComm 
has an amazingly high penetration. 


Which of the following remote-communications 
programs are used in your office? 


Carbon Copy Plus 


pcAnywhere 

I 32 

Close-Up 





Remote2 


10 



CoSession 

]2 




ProComm Plus 





Other 
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Earthquake Causes 
Random Damage in 
Northern California 

Among the consequences of 
the October earthquake in 
northern California was the 
possibility of lingering dam- 
age to the PC indusUy. There's 
no indication, however, that 
any company will suffer a 
long-term setback. 

Hewlett-Packard appears 
to have suffered some of the 
worst property damage. One 
of its Palo Alto buildings was 
destroyed, and others were 
heavily damaged, disrupting 
some of HP's chip-produc- 
tion operations. Apple lost a 
research facility, and Borland 
lost one of its corporate 
buildings — but that didn't 
prevent Borland from setting 
up phones in the parking lot 
and keeping shipment of the 
latest Quattro upgrade on 
schedule. 


The saddest loss within the 
PC industry was the death of 
two computer journalists, John 
Anderson and Derek Van 
Alstyne. Both were on the 
staff of MacVser magazine 
(a sister publication of PC 
Magazine in the Ziff-Davis 
family): they were killed when 
a San Francisco building col- 
lapsed. 

Anderson, 32, was a vet- 
eran of two other Ziff-Davis 
publications. Creative Com- 
puting and Computer Shop- 
per. In the early '80s he wrote 
a popular column, ‘ ‘Outpost: 
Atari,” in Creative Comput- 
ing. and he had been working 
on a new on-line project for 
MacVser at the time of his 
death. 

Van Alstyne, 22, had been 
on the staff of MacGuide in 
Denver and had just recently 
moved to California to join 
the staff of MacVser. m 
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Which data-communications software is used 
at your company? 

ProComm Plus 
ProComm 
Crosstalk XVI 
Smartcom II 
BllCom 

Crosstalk Mk. 4 
Smartcom III 
Carbon Copy 
Mirror II 
Qmodem 
PC-Talk III 
Tails 

pcAnywhere 
Relay Gold 
Mirror III 
Boyan 

HyperAccess 
Freeway 
Other 


J6 
]6 

□ s 

□ 4 

□ 4 

□ 3 
]2 
]2 
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Some foresight into remote 
computing hindsight. 



Hindsight is always 20/20. And it's always tcx) late. 
Especially if you've spent a lot of money on remote 
access software with limited features. 

Use some foresight. Compare the features of the vari- 
ous packages up front, and the choice will be clear - 
pcAJJYWHERE” III beats the competition hands 
down. And you'll never have to look back with regret. 

But don't just take our word for it. Publication after 
publication - including the only Editor's Choice for 
Remote Computing from PC Mogajfrie - have cited 
pcANYWHERE HI as the finest remote computing 
software on the market today. Bar none. It's faster, 
easier to use and contains features that just can't be 
found in any other package. 

pcANYWHERE III is also the best solution for 
remote access to a Local Area Network. In fiict, 
Novell chose pcANYWHERE III for remote com- 


puting with its new NetWare Access Server"! 

And it's less expensive than other leading packages. 
pcANYWHER£ 111 retails for only $145. Including the 
necessary software for both sides - host and remote. 

You can't duplicate this value at twice the price. 

So, go ahead. Compare pcANYWHERE 111 with other 
remote access software packages. You'll be convinced 
that pcANYWHERE III is the right choice for all your 
remote computing needs - today and tomorrow. 

Because foresight is always more productive than 
hindsight, choose pcANYWHERE III for your 
remote computing needs. 

For more information, or to place an order, visit 
your computer software dealer. Or call DMA at 
(212) 687-7115, or write to: DMA, 60 East 42nd St., 
Suite 1100, New York, NY 10165. 



EaTORS 

CHOICE 


pcANYWHERE III. The Industry Choice For Remote Computing. 

ncANY^'HERE 111 M ■ mdemark of Dyiwouc MicrapnxciMr AMixuia. Inc. Other pniduea ire rradematlu of then mpeclive manufKTutert. 
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New FoxPro 


Shifting the Balance Of Power in Database Management 


There's a new leader in the relational database manage- 
ment world. Its name is FoxPro. 

FoxPro is the first and only microcomputer database 
management system that combines astonishing per- 
formance w ith a sleek interface of amazing power and 
beauty. 

■ FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only with character interfaces. 

■ FoxPro is so easy to learn and use. even beginners 
can become productive immediately; yet it’s powerful 
and sophisticated enough to satisfy the needs of the most demanding 
developers and power-users. 

■ F-oxPro gives you choices instead of limits: use a mouse or a 
keyboard; type commands or use the object-oriented interface; run in 
one w indow. or hundreds. 

■ FoxPro is .so efficient, it runs in a 512K PC-XT, yet it's able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don’t even need 
a graphics card or special window ing software. 


Nothing is Faster 

Fox Software products are famous for their 
unmatched execution speed. FoxPro extends that 
tradition. 

FoxPro is up to eight times faster than dBASE IV — 
more than l.'i times faster than dBASE 111 PLUS! 

And that blazing speed translates into unprecedented 
power. Now you can efficiently process gigantic 
databases with hundreds of thousands — even 
millions— of records. 

Protecting Your Investment 

With FoxPro, your exi.sting FoxBASE-r or dBASE III PLUS pro- 
grams will run perfectly — first time, every time, no e,\cu.se.s. And 
FoxPro is language-compatible with dBASE IV. But FoxPro doesn't 
stop there. It has over 140 language enhancements not found in any 
version of dBASE. We've outdone ourselves by adding more than 
200 language extensions you won’t find in FoxB,ASE+ . 

Best of all. FoxPro opens up w hole new worlds for your applications 
by letting you move them onto a variety of different platforms. 


FoxPro 



The Tradition Continues 


Fox Software is committed to 
excellence— our products prove it. 










We’ve been producing superb database 
management software since I98.'F. And 
our products for both the PC and the 
Macintosh continue to win awards 
worldwide. 

We've taken everything we know about 
software engineering, databases and 
interface design, and focused it into 
one remarkable product— FoxPro. 

FREE Demo Disk 

Shift the balance of power in yonr favor 
by trying FoxPro for yourself. 

Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. See for yourself: 
Nothing Runs Like The Fox. 

FoxBASE— Users: 

Call About Our Liberal 
Upgrade Offer! 

System Requirements: husPro oiH'nitvs in 
512K RAM (MOK recinnmendciii ix irh MSiPC- 
nos 2.0 ttr greater am! an SOS6/SOHS. S02S6 
or H0,^S6 nncroiiroce.ssor. For optinium per- 
formam e, Fo.xPro lakes complete advantage of 
any available EMS iexpanded memory} or a 
math atpnn essor. 

Trademark! Owner: FoxPro. FoxHASE + iFox 
Sojiware: dBASE III PLUS, dBASE IV! 
AshroioTate . 


Pox Software 


Nothing Runs Like The Fox. 

Fox Software. Inc. (419) 874-0162 
1 .)4 W. .South Boundarv FAX: (419) 874-8678 
Perrvshiirfi. Ohio 4.^65 1 Telex: 6.SO.V)4()X27 FOX 
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Machfone 



Pretending to be all 
things to all users 
leaves our industry 
with a leadership 
vacuum. We need 
more vendors 
willing to stand up 
and be counted. 


Nobody believes in anything anymore. Ag- 
nosticism is running wild among the hard- 
ware and software vendors. 

Microsoft says, “We’re not favoring EISA 
or Micro Channel. We’re bus agnostics.’’ 
Lotus says, “We’ll run 1-2-3 wherever it 
makes sense. We’re platform agnostics.’’ 
Various hardware vendors say, “LAN Man- 
ager or Novell? It doesn’t matter to us. We’re 
LAN agnostics.’’ 

Maybe the turn of phrase is unfortunate, 
but I call it hedging. Atheists at least have the 
courage of their convictions. Agnostics hang 
back, waiting for some blinding proof. This 
dispassionate intellectualism can be carried 
to a fault — our industry was founded on advo- 
cacy and commitment. 

Some of the industry agnostics are merely 
keeping their options open. They don’t want 
to limit their companies’ growth by overcom- 
mitting to a platform that may turn out to be in 
decline. And they certainly want to catch the 
wave if a hot new platform explodes onto the 
market. 

But the upshot of such agnosticism is user 
confusion. It’s tough enough making deci- 
sions about how to spend the company’s money 
without watching the vendors you’re count- 
ing on for leadership being wishy-washy. It’s 
a lot easier to respect the ones who have an 
opinion and stand by it. 

Whenever you take a strong stance, people 
invariably come out of the woodwork to dis- 
agree with you. Which is OK. You get to test 
the strength of your convictions. There are, 
however, those who intentionally misunder- 
stand your point of view, or who take it out of 
context in order to disagree with it for the sake 
of disagreeing. 

A case in point is PC Magazine's position 
on 286-based computers. We say they’re fine, 
functional machines that will do a lot of 
useful, cost-effective computing before their 
time is through. However, you can buy a 
386SX for the same money. We also see a 
wave of 386-aware software coming down 
the pike. We see economical 486 computers, 
especially price-effective for those who re- 
quire a math coprocessor. So while we’ll 
continue to test and review 286 machines, we 


won’t be making Editor’s Choices in that cate- 
gory. In other words, they aren’t the kind of 
machines we’d buy with our own money. 

Some of the more passionate voices in the 
user group community decided to interpret this 
as a decision to abandon the little people who 
got us where we are today. Maybe we’re not 
talking to the same little people, but the ones I 
see are buying 386 machines like hotcakes. 
They’re upgrading their existing machines, 
and generally doing everything they can to 
avail themselves of this new technology and to 
extend their computing power per dollar as far 
as possible. 

WILLFUL IGNORANCE 

Some have even chosen to misinterpret mas- 
sive undertakings like our review of 109 386 
machines earlier this year. Syndicated com- 
puter columnist and White House correspon- 
dent Brit Hume claims that PC Magazine has 
turned its back on the 1 3 million XT and AT 



users out there. He sez that we sez that every- 
body should have a 386 system. He also claims 
that our enthusiasm for OS/2 is just another 
contribution to the hype surrounding the prod- 
uct. Hume wants to know why PC Magazine is 
such a willing partner in beating the drum for 
hardware and software that nobody ostensibly 
needs or wants. 

I’ll tell you why. When the guys from ALR 
come by to show us a 486 system for $4,500, 
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TO CREATE AN 


DUmUMtSiBOXiSMNDaaDS 
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FormTool streamlines the PC’s ability to 
draw— lines, boxes and grids are drawn for 
you with justacoupleofkeystrokes. Ybucan 
change your grid It^out, adjust type sizes, 
or rearrange boxes— in a matter of seconds! 

Hur. usr uxTHuumiumoN. 

You can automatically fit text into a defm- 
ed areas, perform character and word wrap- 
ping, adjust line and character spacing, print 
graphic and mathematical symbols, 
organize your forms in a mini-database— 
even print your forms sideways. 

coMHmBuimHMiirpcMmpiimm. 

Fbmirool supports virtually any PC and 
over 200 printers— and dozens of lasers— 
right out of the box. 


mamts "nttfORmooi oBtemarr 



Includes over IlOpre-designed, ready-tO’Use Jbnns. 


mif-'Timim6''PRevKW 



The Best Selling Forms Package In The World. 


BLOC Publishing Corp. 800 Southwest 37ih Avenue, Suite 
765. Coral Gables Florida 33134. Visa and MasterCard ac- 
cepted. AddSS.SOfor shipping, international orders add 
$10. 00 FL residents add 6 percent sales tax. 


S««yoiird«al«roreall (800)888-2562 

Call for information on preview upgrade. 


BLOCPublishing 

Capmght 1989, BLOC Publishing. fvrmToolisaregistered 
tmdemark of BLOC Publishing 


Bill Machrone 


I get excited. When Zeos, Northgate, 
CompuAdd, and others ship 80386SX 
machines for the same price as 286 ma- 
chines, I sit up and take notice. And when 
Northgate ships a full 32-bit 386 for the 
same price. I’m floored. 

Similarly, PageMaker for Presenta- 
tion Manager crystallizes everything we’ve 
been saying about multitasking for the 
last two years. It’s at least twice as fast on 
equivalent hardware. That’s real produc- 
tivity for the desktop publisher. 

Manufacturers tell me that they keep 
286 machines in their lines only because 
of managers who can’t reconcile them- 
selves to buying 386 boxes for their sec- 
retaries, no matter how inexpensive the 
machines are. I want to go out and discuss 
their purchases with each and every one 
of these people. I want them to get the 
most computer for their money. I don’t 
want them to be sorry a year from now. 
But I can’t do that. So I do the next best 
thing — I edit this magazine. 

Hume dismisses my observations about 
hyperchange as hyperhype. Perhaps he 
hasn’t talked to the boggled, beleaguered 
micro managers who ask me if we couldn’t 
hold off the next round of technological 
advances until they’ve had a chance to 
absorb the last one. As if PC Magazine 
had the power to hold back the tide. As if 
not reporting about change can prevent it 
from happening. 

WE NEED COMMITMENT 

Micro managers would be considerably 
relieved if some of the major players 
would drop their agnostic postures and 
make some clearer statements about di- 
rection, performance, and integration. It’s 
no accident that IBM decided years ago 
that it needed a heftier operating system 
than DOS to meet its system integration 
goals. It’s no accident that Compaq has 
committed to fully supporting LAN 
Manager. Its customers know that system 
integration by the manufacturer is a cure 
for the pains of trial and error and may be 
the only way to guarantee system-level 
performance. This won’t stop thousands 
of VARs and system integrators from 
using NetWare, nor should it. They’re 
believers, and belief generates commit- 
ment. 

There’s no agnosticism here at PC 
Magazine. Believe it. ■ 
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DacEasy Light 
Your Homo/Office 
Accounting Couid 
Be In The Dark. 


The best accounting for non-accountants! 


DacEasy Light Accounting sheds a new light on 
the subject of your business and/or personal fin- 
ances, especially if you're not an accountant. It's 
two packages in one. Two predefined charts of 
accounts. One for the sole proprietor. One for 
personal finances. 

DacEasy Light is not just another checkwriter — 
it's complete accounting that 
performs tasks and routines 
that come naturally to you. In 
addition to checkwriting for 
business and/or personal use, 

DacEasy Light Accounting: 

• Prints pre-printed checks • 

Provides Instant Balance 
Sheets and/or Personal Net 
Worth Statements • Reflects 
Cash Flow Analysis • Tracks 
Monthly and Yearly Budgets 
against Actuals for Summary 
or Detail Comparison Reports 

• Allows Complete Invoicing, 
and utilizes pre-printed invoice 


and statement forms for a professional look. • Up- 
grades to the world's best-selling accounting pro- 
gram, DacEasy Accounting. * 

So, ifyou've tried Quicken, Managing Your Money, 
Money Counts, and find you need something easier 
and more powerful, try Light Accounting at abso- 
lutely no risk. 

For only $69.95, you can buy 
DacEasy Light Accounting. Or, 
mail in the title page from any 
one of the checkwriting pro- 
grams you're using, and we'll 
send you Light for only $20. If 
you're not completely satisfied 
that Light does it better, we'll 
gladly refund your money. 

^■ DacEasy' Inc. 

Turn on the Light! 

Call 1-800-877-8088 

In Canada, 416-444-EASY 


|r" || HacEasy Eight Accounting is ii i 

I I 1 available for both the PC', and 
I New 2.0 for the Macintosh, 

I Q Yes. send me DacRas>’ Liglii Accouniing for S2U. 

* Knclosed is my tide page from my program mantiai. 

D Yes. Liglit is my first accouniing program. Fauiosed 
I is $69"' 

I QS 1,4" □.$ I 2" Q. Macintosh 

I 

I .Address; 

^ City: 

I State; Zip: 

I Phone; 

' CheckQ Money OrderQ YisaQ .Master Card^Zl 

I C.:ird-; Fxp. I^ate: 

I .Mail to: DacFasy. Inc • 17950 Preston Road •Suite 8(K) 
' • Dallas. 'I'x • “5252 •'Offer expires 1 .51/90 • 

j Media Code 610 • lexas residents add sales tax 


Mininuim harclwarc rccjiiircmenls; l.ij’lu for the PC runs on IHM or ICHW compalil'rlcs • 

lUM I.Mi.il I). MIY'A AiW.. • I'V w l' i.:.' I ii.ht 


MS or PC-I)()S 2.1 or lalcr • Madnio.sh l.iglil riin.s on Plu.s/SK/ll • 

it -i i‘< •ditli •(*<>< t tr'ir h t-L* i\{' * •ItiXJ. 













’386SX 


WHY BUY A '286 
WHEN YOU CAN 
MOVE UP TO A COM- 
PLETE 16MHzZEOS 
'386SX HARD DRIVE 
SYSTEM, FOR ONLY 
$1395! 

THATS EVEN LESS 
THAN MOST COMIWR- 
ABLE '286 SYSTEMS! 

THE ZEOS 386SX IS 
TRULY TOMORROW'S 
COMPUTER TODAY. 
PERFORMANCE, 
QUALITY, PRICE AND 
SUPPORT. THE AMAZ- 
ING ZEOS '386SX. 
ONLY $1395. ORDER 
ONE NOW! 







YES, COMPLETE, $1395 


IF YOU ARE THINKING OF 
BUYING ANY '286 MACHINE, 
THINK AGAIN. 

A fundamental change in com- 

S is now taking pl^. Systems 
on the 80286 processor are 
being replaced by systems based 
on the wS^SX. 

As America’s premier manufecturer 
of 80386 based 
systems, we’ve 
designed the new 
ZEOS 386SX to 
provide everyone 
with a window to 
the future. A fu- 
ture of ’386 speed 
and performance 
at a fraction of 
what you would expect to pay. 

An incredible pnce is only part of 
the story. Because ZEOS knows ’386 
systems better than anyone. After all, 
rc Magazine chose ZEOS above 57 
other manufecturers “For Overall 
Excellence” 'm their recent ’386 Block- 
buster issue. 

The new ZEOS 386SX simply runs 
circles around ’286 based madunes. 
PC Magazine noted that the ZEOS 
16MHz 386SX conpaies “favorably 
with the 20MHz ’2^ machines re- 
viewed in ‘The 80286: Unsafe at 
Higher Speeds?”’ (PC Magazine, 
Dumber 27, 1988). 

So fbiget those ’286 machines for- 
ever. The ZEOS ’38^X16 “blows ’em 
ri^t out of the wated’ As PC Magazine 


says, “386SX-based machines are 
the ri^t choice . . !’ and the new ZEOS 
386SX is the ri^t choice for you. 


GUARANTEED 


30 DAY ABSOLUTE SATIS- 
FACTION GUARANTEE. ONE 
FULL YEAR LIMITED WARRANTY. 

If a company 
believes in their 
product, they 
should stand 
Rock Solid be- 
hind it. That’s 
why your new 
ZEOS 386SX 
hard drive sys- 
tem includes our 
famous 30 Day Absolute Satisfaction 
Money Back Guarantee, One Full Year 
Limit^ Warranty and Express Parts 
Replacement Policy. 


TECH SUPPORT 


24 HOUR A DAY SALES AND 
TOU FREE TECHNICAL SUPPORT! 

And talk about service! ZEOS was 
the firstcomputerconmany in America 
to offer you Toll Free Technical Sup- 
port 24 hours a day, 365 days a year. 
Nobody stands by their customers 
like ZEOS! 

Order your new ZEOS 386SX now 
with confidence. Your choice of ZEOS 
quality and performance is Guaranteed. 
Order now by calling 800-423-5891. 


1 PC LABS BENCHMARK SERIES RELEASE 5.0 I 


Imhvction 

Mil 

Rooting 

Foinl 

Cokutohon 

Convtnhonol 

Memory 

ZEOS 386SX/16 

4.08 

6.98 

O.SO 

IBM P$/2Mo<M 50Z 

5.68 

11.21 

0.82 

Compaq Ootkpro 386S 

4.48 

9.67 

0.83 


AU pricesand specificatkms an subject to changF without notice. Please call fur current pricing and warranty detaih. ZEOS is a puUicly traded cunpany, 
NASDAQ ^mbol: ZEOS. C 1989 ZEOS Interrtattonal, Ltd.. 5305th Averaw, N.Vp!.^ 1^1. MN 55112. All product and company names are 
trademarks or registered trademarks of their respective holoers. 


THE NEW ZEOS 
386SX HARD DRIVE 
SYSTEM. BELOW 
'286 PRICES! 

ONLY $1395.00 

The future is now! 

Why be left behind with 
yesterday's '286 technol- 
ogy? This fost new ZEOS 
386SX system is your high 
performance ticket to '386 
computing power. It's 
actually faster and yet 
less expensive than com- 
parable ‘286 systems. 

80386SX-16CPU. 8/ 
16MHz Dual Speed 
Keyboard Selectable. 
512K DRAM, expandable 
to a System Total of 16MB.. 
Shadow RAM and EMS 
Support. 

32 MB Seagate 138R Hard 
Drive with autopark, 
1.2MB Teac floppy drive. 
Ultra high speed Hard/ 
Floppy controller. 1:1 
interleave, High Speed 
transfer rate. Built in 
Cache. 

Genuine Hercules" brand 
graphics controller. 14” 
High-Res Amber Display 
with Tilt/Swivel Base. 
ZEOS/RS Enhanced 
Toctite/Click keyboard. 

2 High Speed Serial 
Ports plus one Parallel 
and one Game Ports. 
6-16, 2-8 bit expansion 
slots. 80387SX math 
coprocessor support. 
Rugged ZEOS 
case. Security Lock 
and LED indicators. 
Includes ZEOS 24 Hour 
a Day Toll Free Technical 
Support and Customer 
Satisfaction package. 
Many other options are 
available too. Call now 
for details. 


FAX Dial: 612-633-1325 
In Minnesota: 612-633-459( 
MasterCard, VISA, 

ZCARD, COD 
Open 24 Hours a doy! 
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THE SOFTWARE LINK 


^ PC-MOS MULTIUSER SYSTEMS WITHOUT TERMINALS 

CIRCLE 393 ON READER SERVICE CARD 
The Software Link, Inc., 3577 Parkway Lane, Norcross, GA 30092. 

Phone; (800) 451-UNK or (404) 448-5465, FAX: (404) 263-6474, Telex: 4996147 SWUNK. 


K'MOS It • irademvk o< The Soltwtre Link. Inc. UnTerniln«l. UnNetwork. Video Network AdtiXer. Video Connect Cvd Adepter end Video Crtphict Network Adapter are trademarkt ot Advance Micro Retcarch. Inc. 


The Urilermincd 


Now XTs and ATa can be 
UnTermlnala, too. Hotkey between 
local and hoot appUcatlona using 
the UnTermlnal (VCCA). 


800 X 600 VGA gmphlca using the 
UnTermlnal (VGNA). 


All the power of The Software 
Link's PC-MOS operating sys- 
tem. All the benefits of both 
Individual and networked PCs. 

All In one high-performance, 
low-cost, multi-tasking system. 
With no terminals and no addi- 
tional PCs — unless you want 
to optionally use your old XTs 
or ATs. 

The UnTermlnaT' UnNetwork.” 

It’s the Ideal multiuser system 
for persontil computer users. 

UnTermlnal monitor-keyboard 
workstations cost less than 
terminals. Less than text-only 
“Intelligent I/O" solutions. Less 
than fiber-optic graphics 
solutions. 

An independently operating 
UnTermlnal workstation out- 
nerforms them all. With faster 


UnNetwork. 


monilor-keytiosnl 
wxkslitiiiiis 
replace cosily ter- 
minis and PCs on 
the UnTermlnr'' 
UnNelwDrir'Iliin 
muniuserand 
popohr PC programs 
at the same dme- 
wilhnolermlnlsor 
PCs-oruseanyXTs 
and ATs you happen 
la have. 


lAA . wl 


^Ttie UnTermiiul Video 
Network Adipter'' 

'* supports up la 4 
Herculescompttible 
workstations. 

TtieUnTerminil Video 
I Network Graphics 
Adapter ' supports up 
to two color graphics 
workstalions-resalU' 
hOR up to 800 X 600 . 

The UnTermiml 
Connect Card makes 
an XT or AT into a 
multitasking, muiliusor 
workstation. 


screen refresh — text and 
graphics. Instant switching 
between single and multiuser 
screens. Running popular DOS 
applications. And making every 
user feel like the only user. 

Just add PC-MOS, 
monitors & keyboards. 

The Software Link's PC-MOS 
multiplies the power of your 
PC. \^y pay extra )ust to get 
the boxes? You can run up to 
eight color or 16 monochrome 
UnTermlnal workstations per 
system — and save thousimds. 

Distributed by 
The Software Link, Inc. 

For more information, call: 
The Software Link, Inc. at (800) 
451-UNK or (404) 448-5465. 




Color graphics embedded In data- 
base uXng the UnTermlnal (VGNA). 





John C. 

Dvorak 



The computer 
revolution has 
made many of 
life’s chores 
easier to take. 
But technology 
worsens some 
other aspects. 
Take voice mail, 
for instance . . . 


The biggest plague on the land is the ubiqui- 
tous computerized voice mailbox. This ob- 
noxious device is being used by more and 
more companies to save a few cents, at the risk 
of annoying customers and, perhaps, ruining 
their business altogether. 

It’s funny how people have no qualms 
about using voice mail nowadays. Many would 
have cringed years ago if some dopey goof-off 
employee had hooked an old-fashioned Radio 
Shack Duophone answering machine to his or 
her phone line. “I'm screening my calls, Mr. 
Kelly, that’s all.” 

When I call a company to talk to someone, 
I want to talk to that person, or to his secretary, 
or to the guy in the cubicle next door. What I 
don’t want to hear is a voice mail message. 
Nothing is more abrasive than being unable to 
get in touch with anyone at a company. 

I discovered the other day that one of the 
magazines I write for has just put in a voice 
mail system. This is a lulu of an idea for a 
company that relies on infoimation flow. Sheesh. 
Every number I called gave me a message. I 
needed to find out something immediately, but 
nobody was around. At the end of each mes- 
sage an anonymous voice said, “Recording. 
Now you may dial star to replay message. One 
to send message. Two to re-record message. 
Three to call another voice mail box. Zero to 
get the operator.” So 1 dialed zero and got a 
busy tone from which I couldn’t recover. Yeah, 
the receptionist must be so very busy nowa- 
days, too. Hah. 

A computerized voice mail system means 
no accountability. This is bad business. I have 
rarely gotten a return phone call from a voice 
mail system. “Hey, Johnny baby. The system 
lost some of my messages. Are you sure you 
got the right extension? He he he he.” 

In fact, when I called one large company 
looking for price data so that 1 could write 
about one of the company’s products, not only 
couldn’t I find anyone, but two of the voice 
mail boxes were filled up, so I couldn’t even 
leave a message. Later, I was told that some- 
one had filled up the hard disk with “some 
large download,” so the voice mail system 
didn’t work right for a couple of days. 

It’s not that receptionists are hard to find or 
so unionized that you can’t fire a lemon or a 


rude person. So why do companies use voice 
mail in the first place? It leaves a bad impres- 
sion with anyone who does business with the 
firm. Always. This means lost sales and ill 
will. I have never dealt with a voice mail 
system and felt good about the company after- 
wards. There is something not only annoying 
but also terribly offensive about these systems. 

THE BRUSH-OFF 

Here’s the real message that a voice mail 
system sends. Post it on the wall. 

We don’t think you, the caller, are impor- 
tant enough to talk to a human being. And our 
ditzy receptionist is too dumb to take a mes- 
sage. In fact, we are so arrogant that we don't 
take messages at all. Just leave a message on 
the voice mail system. Sure, sure, nobody 
keeps track of this stuff, and if there are too 
many messages, you may never hear from us. 
Too bad. Just save us the incredible hassle of 
actually having to do some work. / mean, 
pencil lead isn't cheap, and who wants to 



waste paper? Besides, if anyone were around 
to take a message, they’d tell you that the 
person you re trying to contact is in a meeting. 
We're always in meetings. It’s a wonder we do 
any work. Actually we don’t. We're kind of 
amazed that jerks like you even call us at all. 
Press pound sign to leave your message. Then 
pound salt. 

Welcome to the end of civilization. Press 
star if you want to review your message. 
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Thebest way tD tell 
theMcnosoftAfed story 

Numbers. 


Accomplishments are adding 
up for Microsoft® Word 5.0. 

It is now being used by 50 of 
the top 100 Fortune 500 companies. 
In 28 countries, spanning across 
five continents. 

These favorable numbers 
are a direct result of another set 
of numbers: 

PC Word boasts more than 
100 features, supports 12 different 
graphic file formats and is on 
speaking terms with an incredible 
200 printers. 

With PC Word, you can easi- 
ly mix three critical areas: text, 
^^hics and numbers. In nine 
different languages, if you like. And 
PC Word can work all by itself, 
or in a network, while support- 
ing DOS® and OS/2. 

We don’t even quit when we’re 
ahead. PC Word gets an update 
every year, on the average. And to 
keep you updated, there are 150 
authorized training centers and a 


video primer. Plus complete phone 
support from 80 trained technicians, 
free of charge. 

Fine, you say. But this is an 
ad. All of these facts and figi^s 
are, well, expected. That’s fair. So 
here’s an objective view: Word 5.0 
received the best overall rating of 
any word processing program from 
twodeading publications, Software 
Digest ana Personal Computing. 

To see what 
they did, call (800) 

521-1261, Dept KU 
for a free demo of 
Microsoft Word 5.0. 1 

You’ll quick- 
ly understand why 
there’s no other word I 
processing program that comes 
close to it 

A claim we wouldn’t make 
without the numbers to back it up^ 

K/Kaosott 

Making it all make saise 



Rr nm infixinatwn, caD (80D) S41-1261. Dept KJl.Outskfe the US and Canada, (206) 8S2-866LCCopfricht 1989 MicioacrftCorpcnticm.MlcroMli the Mkionft logo and MS4X)S«efC9^ 
5mse is a trademark of Microecift Corporation. 
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John C. 

Dvorak 


You’d think that 
computers were 
going to catch 
the Friday the 
13th virus from 
microbes! 


Hedging Your Bets Dept.: 

According to Silicon Valley 
rumormongers, Bill Gates has 
hired operating-system guru 
and program designer David Cutler to develop what every- 
one is calling Portable OS/2. This will be generic OS/2, but 
completely written in C. The idea is that once OS/2 becomes 
a viable and popular operating system, it will still be con- 
fronted by the portability issue. 

If RISC becomes as important as many feel it could, then 
Unix will maintain market share in all the RISC markets, 
since it is the easiest operating system to 
port to a new environment once a C 
compiler has become available. But 
Portable OS/2 could be quickly ported 
to a RISC machine, too. More impor- 
tantly for Bill Gates, if the market suddenly 
collapses or changes direction, he’ll 
still have a fat income. This may be the 
secret project that finally makes Micro- 
soft the biggest software company in the 
world. 

Gates, meanwhile, has bought five 
home sites adjacent to the home of his 
right-hand man, Jon Shirley. He intends 
to tear down whatever’s there and build 
a 40,000-square-foot lakeside mansion 
complete with huge HDTV screens all 
over the place projecting images of whatever great works of 
art his “guests” would enjoy seeing. 

The Untold Story Dept.: As you may recall, there was a 
hoopla a couple of months ago over the Datacrime or Friday 
the 13th virus that was going to ruin the country somehow. 
All the major TV networks talked about it. All the newspa- 
pers wrote about it. It was on all the radio stations with 
various “experts” giving their opinions about it. The untold 
story is that the media was suckered into this story by PR 
mastermind Wes Thomas of East Northport, New York. 
Thomas, whom I first met when he was promoting some 
crazy guy named Captain Sticky, who continually appeared 
on “Real People,” is one of those rare birds who can still 
invent a publicity stunt. 

Thomas was working on behalf of a virus newsletter and 
two of the three virus books on the market. By carefully 
leaking information into various channels, lliomas got 
the attention of the Associated Press — and all the national 
media — soon after. By the time the networks got hold of the 
story, you’d have thought computers were going to “catch” 
this virus from airborne microbes. 

It was unbelievable. 

Kudos to Thomas for suckering the media. A double- 
dart to the media for not reporting on the publicity stunt 
aspect of the story, and a dart to Thomas, too, for creating a 
panic. 


Inside IVack 


How Small Will They 
Go? Dept.: It’s amazing: we’re 
now entering the age of the 2- 
inch hard disk. These minus- 
cule drives pack 20MB to 40MB of storage in a package 
smaller than a deck of playing cards. Terry Johnson, CEO of 
PrairieTek Corp., likes to carry a drive in his pocket and show 
it off whenever he goes out. PrairieTek is the first of a slew of 
companies that will be marketing the 2-inch drives, which are 
destined to become the mainstay in the laptop arena by this 
time next year. Also, look for 3.5-inch harddisks with a capac- 
ity of 300MB by June, and with 500MB by 
December. 

Here’s a New Twist Dept.: Look 
for a 2- or 3.5-inch hard drive to come built 
into the next generation of laser printers. 
All the fonts, forms, and other data will 
stay inside the laser printer, saving on 
tedious, time-wasting downloads. This idea 
was somewhat pioneered by the Apple- 
Adobe connection. The Apple LaserWriter 
NTX printer has a hard disk port on the 
back, and Adobe makes a hard disk that 
connects to it, putting the entire Adobe 
type library on-line. A truly outstanding 
product. 

Finally, look for the 2-inch hard 
disk to show up in VCRs, where they will 
be used for frame buffering, image capture, and special 
effects. Who said solid state has to replace magnetic media, 
anyway? 

486 Race Dept.: It seems like all the main players in the PC 
industry are racing to build not only the first shippable 486s, 
but also the fastest. The 486 is capable of great speeds if the 
system is correctly designed, and I’m told that this means lots 
of ASICs (application-specific integrated circuits). An ASIC 
costs about $30,0(X) to design, and there are over 100 silicon 
foundries that make them. It’s said to be the worst business to 
be in. Low margins, high pressure. 

When Intel gets the bugs out of the chip, we’ll see a 
flood of them. Right now, the story goes, the largest cache 
of 486 chips is right in New York City at PC Labs, where 
they have been inundated by one-shot prototypes. Be- 
lieve me, the business will heat up when the 486 revolution 
begins. 

Genuinely Interesting Software Dept.: If you do any C 
programming at all, then you must have a copy of Clear for C. 
At $199, this is the most fantastic utility ever devised for 
programmers. It creates a variety of elaborate and accurate 
flowcharts from undocumented source code. It’s a must for 
someone working on someone else’s code, documented or not 
documented. Call Clear Software in Brookline, Massachu- 
setts, at (617) 232-4720. There’s a version for dBASE pro- 
grams, too! Outstanding products! ■ 
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Release 3’s 3D design gives you unprecedented povver for analysis. 


Every business day, 10 million people 
turn to the power of Lotus® 1-2-3® to solve 
their business problems. From investment 
banking to aerospace engineering. From 
fish processing to floral design. 

That’s because nothing can help you 
exploit the power of information better. 
Especially with the introduction of the new 
Lotus 1-2-3: Release 3 and Release 2.2. 

1-2-3 Release 3 lets you manipulate data, 
navigate through complex applications, 
and work with more speed, power and ease 
than any other spreadsheet 


In fact, InfoWorld recently was moved 
to say “. . . with this new release, 1-2-3 has 
instantly regained its long standing position 
as the sheet to beat” ^ 

Much of the credit belongs to Release 3’s 
revolutionary, true three dimensional 
design. And to its powerful database with 
DataLens technology that lets you access 
external data without leaving 1-2-3. 

Equally impressive is Release 3’s pre- 
sentation quality output and its range of 
advanced analytical graphics. In addition, 
our new programming tools make custom 


WoH'or(dJulyl7.1989MnCanadacalll-800-0681509 Ask (or Department 19 01989LotusD«velopmeniCorpontion Lo(usandl-2-3irer«gisteredtndeinarbofLocusDewlopfnen(Carpontion OS/2U«registered trademirk of Inlematioftt) Business Machines, Inc. 1-2-3 
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behind a desk has 
power on top of it 


applications extraordinarily easy to create, you can do it faster, smarter and better. 
Release 3 is for DOS or OS/2® users. Its Of course, both Releases and Release 2.2 


breakthrough spreadsheet design 
makes it ideal for managing highly 
complex tasks. For example, rolling 
up multiple departmental budgets, 
analyzing a database of company 
expenses or building a financial 
reporting system. 

For those of you who work in a 
640K DOS environment. Release 2.2 
is the most powerful spreadsheet you can 
buy. It’s ideal for everyday business applica- 
tions from basic budgeting to inventory 
tracking to sales forecasting. 

Release 2.2 offers remarkable speed and 
presentation quafity output, as well as 



Release 22 qffersJvU spread- 
sheet publishing capability 
and extraordinary speed. 


provide the highest compatibility 
with your current version of 1-2-3. 
Or as InfoWorld put it, . . current 
1-2-3 users will feel right at home 
immediately.”* 

The point is, there’s never been 
a better time to upgrade to 
Lotus 1-2-3, because there’s never 
been a better 1-2-3. 

Call 1-800-TRADEUP for a free 
l>2-3 demo kit or upgrade information. 

Ask for Ext 565. Or contact your Lotus 
Authorized Reseller. 

Then you’ll see firsthand how the new 


Lotus 1-2-3 Release 3 and Release 2.2 will 
improved analytical power in the way of file give you more power than ever before. On 
linking, minimal recalc and undo. the desk and behind it 

And your current add-in products will 
work with Release 2.2. So you can customize 
it any way you need to. 

All of which means, you can do every- 
thing you always did with 1-2-3 only now 


TheNewLotusT2-3 

Thespwadsheet of choice 
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Now you can connect 
your PC and TV and see 
your favorite software 
programs on the big 
screen. Only VGA-TV 
gives you both a Super- 
VGA card and the 
proven video connection exciting these industry experts: 

"Product of the Week: VGA-TV. . . a very useful 
I product . . . that gives users the option of showing 
their VGA presentations on a regular TV or tap- 
ing VGA presentations using a VCR.” 

John Dvorak 

“Until recently yon were out of luck if you wanted to see your 
PC programs on video. Willow Peripherals now offers the 
VQA-TV card. . . that puts out a broadcast-quality NTSC RS170 
composite video signal." 


“The card's price, its range of display modes, and its video 
capability make it quite a bargain.” 

Compute! 

. . VGA-TV will provide an important link to the NTSC 
world.” 

UicroCadNews 

VGA-TV is a 100% register and BIOS compatible VGA card that 
outputs a broadcast quality NTSC composite (or RGB) signal to 
a TV through an RCA jack on the board. Fully compatible 
with previous graphics standards, VGA-TV is priced at only 
$699, and fully backed by Willow’s 3-year warranty and toll-free 
technical support. 

For more information, call 1-800-444-1585 


Willow Peripherals, 190 Willow Ave. 

Bronx, NY 10454 
Phone: (212) 402-0010 or 

PCMagasiae (^^2) 402-9603 

VGA Boards That Do More Than VGA. 

WiUowPerif^WAlaiBai^viaionot ABVBleotionioa, Ltd. VQA-TV ia m trademark of Willow Peripberala. Made in the UBA. C Willow Peripherala. 1989. 
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The catfight over 
imaging modeis is 
more than the stuff of 
gossip. Because 
of it, we won't see 
true WYSIWYG in the 
PC world for some 
time to come. 


Last time, we looked at how a crisis over 
disparate imaging models has been splitting 
the personal computer industry — and hammer- 
ing the users. Because the ragged evolution of 
personal computers has allowed the develop- 
ment of many divergent schemes for represent- 
ing how text will appear on-screen and on 
paper, we’re still far from a WYSIWYG world. 

When a given computer uses two different 
imaging models — one to send a representation 
of the final output to the screen, a second to 
send the actual output to a printer — errors are 
inevitable. While this was acceptable when we 
lived in a world of character-oriented displays 
and daisy wheel and dot matrix printers, it is 
clearly unacceptable in today's era of bigh- 
resolution graphics displays and laser print- 
ers — particularly with today’s graphical appli- 
cations, which demand far greater accuracy. 

Apple’s decision last May to build its own 
system of scalable outline fonts into the Macin- 
tosh operating .system, in effect dropping its 
reliance on PostScript, should solve this di- 
lemma for Mac users. In this scheme, the same 
font outlines would be used both for drawing to 
the screen and for drawing to a connected 
printer. And this would provide, at lea.st in 
theory, an ideal I:I correspondence between 
display and printed output. 

But what about PC users? Laser printers 
using Adobe’s PostScript interpreter have drawn 
good support among DOS applications soft- 
ware vendors. But that only covers the printed- 
output half of the equation. And Display Post- 
Script is dead in the water as a screen-imaging 
model in the PC world, for the reasons I traced 
in last issue’s column. 

Apple and Microsoft dropped The Big Bomb 
at Jonathan Seybold’s desktop publishing 
conference in late September. TTiere, Micro- 
soft announced that it would license Apple’s 
scalable-font technology — the same technol- 
ogy going into the Macintosh’s System 7.0 
operating system next year — for subsequent 
versions of OS/2 Presentation Manager. 

This would let Microsoft build a tight link- 
age between its own, existing screen-imaging 
model for Presentation Manager and Apple’s 
scalable fonts. Consequently, users of OS/2 
Presentation Manager could be assured thar 


their printed output would match the screen 
image very closely. And printer makers would 
be able to build a single model — also based on 
Apple’s font technology — that would work 
equally well with Macintoshes and PCs run- 
ning Presentation Manager. 

Earlier this year, Micro.soft bought the rights 
to a PostScript clone developed by Bauer 
Enterprises, and it has cross-licensed that tech- 
nology to Apple. This no doubt makes Apple 
a lot more comfortable, after its rupture with 
its former ally, long-time supplier and once 
partly owned . . . Adobe Systems. 

WHEN ELEPHANTS FIGHT 

At Seybold’s conference, a nasty dust-up broke 
out among Microsoft, Adobe, NeXT, and 
(implicitly) Apple. Micro.soft’s chairman Bill 
Gates began the program one morning by 
fleshing out the details of the Apple- Microsoft 
deal announced the night before. 

Then Adobe founder John Wamock, sitting 


on the dais next to Gates, called his plans “the 
biggest bunch of garbage and mumbo-jumbo 
I’ve ever heard.” Things went downhill from 
there: Steve Jobs of NeXT, the sole licensee of 
Wamock’s Display PostScript, was on the dais 
too and sided, predictably, with Adobe. 

Normally this would be only so much soap 
opera — messier than we’re used to but not 
very important. In practice, though, these four 
companies, plus IBM, hold the keys to the 



DECEMBErt 26. 1989 PC MAGAZINE KB 


Jim Seymour 


Page 

Recognition 
For All of Us 

ReadRight 2.0 


Reads hundreds 
of fonts 

Supports popular 
scanners 

Outputs a variety 
of formats 


Any PC 

■f ReadRight for $495 
+ Scanner 

= Omnifont OCR 
worth thousands 


Reads Your Document 

• Reads most typewritten and typeset documents 

• Reads kerned and touching characters 

• Reads complex layouts containing multiple columns and tables 

Runs on Your PC 

• Runs on any IBM compatible PC with 
640K memory 

• Supports most popular scanners 
and image formats, including images 
from fax cards or hand held scanners 

Saves You Time 

• Works without being trained to recogr 
your fonts 

• Accesses your word processor, desktop publisher, spreadsheet 
or database software directly with just three keystrokes 



800 - 233-4627 


215-938-7460 OCR SysMms. Inc. 1800 Bybeoy Rd.. Suite 1405 Huntingdon Valley. PA 19006 

Copyright 01889 OCR Systems, kic. All rights reserved. ReadRight is a registered trademark of OCR Systems. Inc. 

IBM is a registered trademark of International Busirtess Machirtes Corporation. 

ORCLE 362 ON READER SERVICE CARD 


kinds of imaging models that will domi- 
nate personal computing for the next decade. 
So these angry words are more than un- 
seemly: they’re tragic. You and I are the 
real losers in the game of up-yours these 
five are playing. 

What about PC users who aren't inter- 
ested in OS/2 and its fYesentation Man- 
ager interface, but who want high-quality 
scalable fonts built into their operating 
environment for use in such type-critical 
programs as PageMaker! Will that inte- 
gral scalable-font technology also appear 
in Microsoft Windows, the graphical envi- 
ronment for determined DOS users? 

Peter Neupert. head of OS/2 develop- 
ment at Microsoft, tells me that squeezing 
that technology into Windows will be tough. 
‘ ‘One of our design goals for Windows is 
to keep it under 1 megabyte,” Neupert 
says. “Bill [Gates] has said we're going to 
do these scalable fonts in Presentation 
Manager first, and we are. You’ll see 
them in PM, then we’ll see about Win- 
dows.” Doesn’t sound very hopeful. 

NOT FOR THE REST OF US 

When will the first fruits of this curious 
Apple-Microsoft alliance appear on deal- 
ers’ shelves? “We’ve announced our first 
32-bit version of OS/2 for mid-1990,” 
Neupert says. “I don’t think there’s any 
chance you’ll see the fonts in OS/2 before 
then. Whether we can move Apple 's code 
into the product in time for that first 32-bit 
release we still don’t know.” 

The prospect of built-in font 
outlines — outlines, Apple promises, that 
will be compatible with PostScript fonts 
and with fonts from Bitstream, ITC, Lino- 
type, Monotype, URW, AGFA, Compu- 
graphic, and other major type vendors — is 
vastly appealing. But remember that the 
Microsoft move still doesn’t herald an era 
with a single, universal imaging model — 
only one with two very closely related 
models. Whether close is good enough for 
the ’90s remains to be seen. 

The implications for PC users? It’s go- 
ing to be messy. It will take at least two 
years, Neupert believes, before the imag- 
ing-model crisis will begin to be sorted 
out on PCs — and then. I’d guess, only for 
users of high-end systems running OS/2 
Presentation Manager. For the rest of us, 
WYSIWYG in the PC world will remain 
an alluring but distant dream. ■ 
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Compact Disk Products, Inc. 

223 East 85th Street, New York, Ne» York I002S 
I212)737-8W 

^ Please tend me a FREE CDP Encyciopcdia of CDROM Pnxiuas 
□Coeporjic personal chede monev order etsclosed 
Charge mv (Circle one) AmerKan Express VISA 

MasterCard Diner's Ckib 


Breakthrough $899 Offer— Now You Can Drive CD-ROM 


Until December 31, 1989 Compact Disk Products (CDP) p 
is packaging the just released third generation Hitachi L 
CD-ROM drive with Microsoft’s most popular CD-ROM 
software: 

Package A— For $899, includes Microsoft Bookshelf, 
a coupon to purchase both Microsoft Stat 
Pack and Microsoft Small Business 
Consultant for only $50 each, a FREE copy 
of CD'PIay Demo and FREE Federal 
Express delivery.* * 

Package B— For $1189 also includes Microsoft 
Programmer’s Library 




Hitachi CD-ROM drives 
-•jS* retail ($995): Hitachi's second 
|tJ^ generation drives, the 150) and 
the 3500, captured over 60% of the 
market with superior funaionality and 
reliability. The third generation 3600 


% 








mkiosoh 

0 HITACHI 


YOU SAVE OVER $670! 


Buy CD-ROM now! CDP sells over 
2(X) quality CD-ROM titles for libraries, 
schoob, legal and medical professionals, 
programmers, and many others. Over 
25 new titles are being published each 
month. With IBM, NEC, and HP 
announcing new CD-ROM based PC’s 
or Mini’s, a CD-ROM drive is becom- 
ing as necessary as a floppy drive. 

“J believe more f/uin ever that CD- 
ROM products u'ill be a major force in 
the expansion of the information 
industry." Bill Gates. 

CDP is the largest specialized supplier 

of CD-ROM products in the U.S. Since 1987, CDP has supplied you with prompt 
service and expert advice. . . at the best prices. CDP is committed to CD-ROM 
and it shows. Our Unconditional Guarantee is unmatched. Our FREE Federal 
Express delivery is an industry first. Call now and tomorrow you will be driving 
these power CD-ROM products. 

ORCLE fUS #261/ DEALERS CIRCLE #523 

1) If FOR ANY REASON you are unhappy with your purchase you may return it within 
30 days for a FULL REFUND 

2) CDF will extend the Hitachi 90 day warranty period to 180 days and, during the warranty 
period, will ship replacement drives overnight. 


NU.UK'ftSUlftklc 


September 1989 is Hitachi’s powerhouse for the 
19W's. Superior speed comes from a look-ahead cache 
and a linear pickup head motor. Powerful standard 
features include 8 drive daisy chaining, slim vertical or 
horizontal mounting, and full audio CD capabilities (accessible 
with CD Play Demo). 

^^icrosoft Bookshelf (retail $295): An indispensable 
collection of writers’ references for word processor users. This is the 
most popular CD-ROM title published. Youmc instant access to: The 
World Almaruic, Chicago Manual of Style, Bartlett's Familiar 
Quotations, Roget's II: Electronic Thesaurus, American Heritaw 
IMctionary, Business Information Sources, The 
Zip Code Directory, Houghton Mifflin Spell 
Checker and Usage Alert atKi more! All Microsoft CD- 
ROM’s are RAM resident and include powerful cut and 
{'aste features for popular word processing packages. 

icrosoft Stat Pack (retail $125): Now you have easy 
uccess to the abundance of statistics published by the Fed- 
eral Government— census data, business statistics, agricul- 
(ural surveys ar>d much more, plus Microsoft Excel and 
Lotus 1-2-3 spreadsheet files for ail tables. A must for 
marketers and planners. 

N^icrosoft Small Business Consultant (retail $149); 
The most popular publications of the Small Business Ad- 
ministration and Deloitte, Haskins and Selb on running 
a small business. Answer tax, accounting, legal, personal, 
AND financing questions in an instant. A gold mine for 
businessmen, accountants, and consultants. 

^^icrosoft Programmers Library (retail $395): 
All the critics are raving "...a masterpiece of iimpli- 
city and function.'' PC World, May '89. Acomplete 
library (over 20,000 pages) of the latest releases of 
.Microsoft's Technical Reference Manuals coverirtg 
OS/2. Windows MS-DOS, C, 
— MASM,etcwith8mega- 
^ ** bytes of source code. 

— ' AkoindudesFREE 

CDROMNet- 
\ working softwaie 
\ % PC Profesion- 

alsneedthis 
NOW! 


ORDER NOW! SOO-MEGABYTe (634-2298) 

(Order line open M-S, 9AM-9PM EST) 


Fax Orders 212-737-8289 • Inquirics/Free tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 

FREE CD-ROM: Mail in your order and receive the CD-ROM Source Disk 
FREE Includes demos of many popular CD-ROM products and retails for $89. 

*hdcnl Expictf ddiverv fret for phone/fax otdtn wiihin continrnial IXS. only. 

Please send the package I’ve checked heiotv. 

□ Package *'A*^-Cc»nplett Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshel/ and CD-PIoy Demo (includes a coupon to purchase both Star 
fttck/Small Business Consultant for $50 each) for only $899! 

□ Package "B'^>Complete Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshelf, CD-Play Demo and f^ogrommer's Ldnary (irtciudes a coupon to 
purchase both Stat Rick/SmaU Business Consultant for $50 each) for only $1199! 
Please send the following drive configuration with my order: 

□ Stand-alone Hitachi CD-ROM driw, Select □ PC/XT/AT/386 

or D MicroChannel (add $100) 

□ Internal Hitachi CD-ROM drive (PC/XT/AT/386 Only) 
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Company 
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FILLING PERFORM FORMS WILL START 
FILLING YOUR HEAD WITH IDEAS. 




By enabling you to design, ware- 
house and fill custom forms on 
your IBM PC or compatible. Delrina 
Technology's PerFORM has trans- 
lated the benefits of "just in time" 
production to 
make most 
paper forms 
obsolete. 

PerFORM 
starts with the 
logic of the 
best 
desktop 
publishing 
software. 
Merges it with 
the best of data 
entry software. 
And goes far 

beyond both to save money 
and time. 


DESIGNERS DESIGN, 
FILLERS FILL 


By splitting the functions into sepa- 
rate Designer & Filler software. 
PerFORM lets you maintain con- 
trol of design while you distribute 
Filler to every workstation that 
needs it. Even better with our spe- 
cialized LAN Filler software. 


WYSIWYG PLUS 

PerFORM Designer & Filler are 
graphic-based. You see on-screen 
exactly what your form will be 
when you print it. PerFORM'has 
mouse- driven creation tools that 
no other forms processing soft- 
ware has. And forms-dedicated 
features that desktop publishing 
software doesn't have. 

Here's a neat one: you can 
draw multiple boxes of any size or 
proportion with PerFORM's comb 
tool. If you resize, reshape or repo- 
sition the boxes, PerFORM 
adjusts every other com- 
ponent of your form 
automatically. 

WYSIWYG FILLER 
What you learn 
once -how to use 
PerFORM -will 
apply to all the 
forms you already 
know. The forms on 
your screen can 
be identical to 
the paper forms 
you're familiar 
with. Virtually 


everything that is rote can be set up 
to fill automatically. PerFORM elimi- 
nates drudgery. Saves incredible 
time. And even eliminates errors 
with automatic data entry validation 
that will block incorrect entries. 

And it imports from dBase and 
ASCII files and exports updates 
transparently. 

GIVE THE EXPERTS YOUR EAR 


Publish! rated it ***** and 
wrote, "Surpasses both the MAC 
programs and the other PC pro- 
grams ." Stewart Alsop , PC Letter, 
said it "outperforms them all." 


IBM GAVE 
PerFORM ITS VOTE 
PerFORM is the 
form design 
software in IBM 
FAWN -Forms 
Available When Needed. It enables 



MS DOS PS/2. PC/XT or PC/AT 
users to obtain and print the most 
current "just in time" forms from 
their IBM S/370 mainframe. And 
an OS/2 version is more than just 
the glimmer of an idea. 


PHONE 

1 - 800 - 268 - 6082 . 

PerFORM is so 
easy and capa- 
ble, it's practi- 
cally guaranteed 
to get you think- 
ing beyond the 
obvious savings 
to new ways to use forms. 

PerFORM will change the forms 
in your business. And maybe, the 
form oTyour business. Phone Delrina 
Technology for more information 
and your nearest PerFORM dealer. 
PerFORM Designer & Filler, $294.95* 
PerFORM Filler. $129.95* 



i^ponii 


PerFORM and PerFORM Designer 6 Filler are registered 

trade marks of Deinna Technology Inc (cl 1989 IBM. 

IBM FAWN, PS/2. POXT.POAT and 

S/370 are registered trade marks of ||p| 

International Business Machines 

Corporation ikimcip ik 

* Manufacturer's suggested list price 
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The nineties will be 
the decade in 
which the enterprise 
information system 
begins to appear. 
But our methods for 
building such 
systems are stuck 
in the past. 


The momentum in the personal computer market 
that came from the growth of individual pro- 
ductivity applications is now fading. First- 
time users are no longer the primary customers 
of PC hardware and software vendors. Today, 
the more sophisticated buyers of replacement 
systems represent the best opportunity for 
future sales. 

At the same time, the trend toward the use 
of microprocessor-based computers as plat- 
forms on which to build enterprise informa- 
tion systems is gathering strength. The great- 
est growth in the early 1990s will come from 
replacing mainframe and minicomputer sys- 
tems with microprocessor-based alternatives. 

Traditional mainframes and minicomput- 
ers, with proprietary architectures unique to 
their individual vendors, are ultimately doomed. 
The new systems that will replace them will be 
built up from the same standardized, readily 
available components that go into personal 
computers: microprocessors, small-format 
Winchester disk drives, laser printers, and so 
forth. Personal computers, local area networks, 
and network servers, plus multiuser systems 
built around one or more standard micropro- 
cessors, will be the building blocks for these 
enterprise-wide systems. And standards will 
be the mortar that fastens them together. 

It’s important to remember, however, that 
making effective use of these flexible new 
technologies and reaping the dramatically lower 
costs they can bring with them will not be 
possible unless we develop new methods for 
building enterprise systems. 

This means more than just creating new 
development tools, although these too are 
necessary. More important, we need new ways 
of thinking, new ways of looking at the prob- 
lem, and new paradigms of enterprise system 
architecture and development. Simply apply- 
ing the traditional product development cycle 
and other MIS/DP concepts to modem distrib- 
uted resource systems is insufficient to the 
task — indeed an active obstacle. 

The mainframe development cycle is char- 
acterized by a number of well-defined stages. 
You start with a feasibility study and then 
proceed to the functional design, detail design, 
coding, testing, and installation phases. Though 


individual shops may introduce variations on 
this sequence, in the end they all amount to the 
same thing. 

What is most important, however, is the 
final stage: maintain, maintain, maintain. This 
activity is what sucks up the bulk of program- 
ming resources in most larger organizations. 
Of course, maintenance isn’t really just main- 
tenance. It also includes the infinite series of 
steps in which mistakes and inadequacies in 
the original design are patched up, in which 
important functions that were left out in the 
first place are tacked on, and in which changes 
needed to respond to changing business condi- 
tions are squeezed in. 

THE MORE THINGS CHANGE. . . 

The advent of structured programming and 
analysis, better development tools, and, most 
recently, computer-aided software engineer- 
ing (CASE) hasn’t really changed matters 
much. The traditional development cycle remains 



the dominant paradigm, even in so-called “new 
approaches’’ like IBM’s much-touted AD/ 
Cycle. Unfortunately, this paradigm is inade- 
quate, being based on false assumptions about 
the nature of information and information 
systems, and their role within the enterprise. 

“Information is a resource that should be 
managed like any other resource in a busi- 
ness.’’ “Information systems should provide 
executives, managers, and professionals with 
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the information needed to do their jobs.” 
‘‘Information systems should be designed 
to take account of what users want from 
them.” 

These are only a few of the conven- 
tionally accepted assertions associated with 
the traditional project development cycle. 


They are false. Every one of them. And 
they are seriously misleading in their 
implications. 

First off, information is not a resource 
like other resources. Information stored 
on a mainframe is not like cash in the bank 
or oil in the ground. You need only think 
a bit about the phrase ‘‘yesterday’s pa- 
pers” to gain an understanding of the way 
information differs from material or fi- 
nancial resources. Information doesn't sit 


Avery Laser Supplies 

Order these Avery Laser supplies by produa code number 

Product Label Size Labels Per Sheets Per 

Code H X W Sheet Package 


LabelPro Software 


5100 Laser Label Software 


Laser Transparencies 


5182 

5282 

X X 

eooo 


50 

20 

1 Return Address Labels 

1 5267 

w X ly,' 

80 

25 

1 Address/Shipping Labels 

5160 

rx2H- 

30 

100 

5161 

rx4- 

20 

100 

5162 

1'A’x4" 

14 

100 

5163 

2"x4- 

10 

100 

5164 

3'A- X 4- 

6 

100 

5165 

B'A’ X 11 • 

1 

100 

1 Laser Diskette Labels 

5196 

2y4' X 2y4- 

9 

70 

for diskettes 



5197 

1Vi'x4" 

12 

70 

1 tor 5%' diskettes 



1 Laser File Folder Labels 

5266 

%■ X 3'/i6' 

30 

25 

1 Round Laser Labels 

5293 

1%' 

24 

25 

5294 

2'/.- 

12 

25 

5295 

3'A' 

6 

25 



there until it’s needed; it’s dynamic, and 
its utility varies with time. 

Providing information is not the job of 
information systems, either. The real output 
of a corporate information system is not 
information at all. It is action. The role of 
the information system of the enterprise is 
essentially identical to that of the nervous 
system in the human body. It is to enable 
the entity in question to act appropriately, 
so as to be able to survive and thrive in its 
environment. 

The real information system of the en- 
terprise cannot be understood simply in 
terms of its electronic components. The 
“brain” of the enterprise information system 
does not reside solely in the computer 
room, but in the executive suite and the 
boardroom as well. It is, in point of fact, an 
organic/electronic hybrid. 

Executives, managers, professionals, 
and, for that matter, factory workers, store 
clerks, salespeople, and engineers are not 
“users” of the information system. They 
are parts of it. They are in fact the most 
important parts of it. The electronic parts, 
if designed effectively, merely serve to 
connect and augment the much more criti- 
cal organic parts. That’s why taking ac- 
count of what the users want from infor- 
mation systems isn’t sufficient. The real 
issue isn’t “what the users want” but 
what the organization needs. 

BEYOND THE OLD PARADIGMS 

Developing effective new enterprise in- 
formation systems isn’t just a matter of 
building new applications. It is a matter of 
deliberately and consciously evolving what 
is, for all practical purposes, the nervous 
system of the enterprise as a whole. 

As long as computers were simply 
grafted onto the organization, acting merely 
as a sort of electronic appendage largely 
confined to the computer center, the in- 
herent inadequacies of traditional devel- 
opment methodologies and fal.se under- 
lying assumptions remained manageable. 
They had their inconvenient aspects, the 
perpetual maintenance mode being the 
most important example. But the flaws 
weren’t fatal. 

Yet microprocessor-based distributed 
resources systems are integral to the en- 
terprise in a way that mainframes and 
minicomputers are not. To be effective, 
they cannot be bound within the limita- 
tions of the traditional product-develop- 
ment paradigm. We need not only new 
methods, but new ways of thinking, to 
make them work. ■ 
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LabelPro 

& Avery Laser Labels 


Aavery 



_ Avery LabelPro™ 
Software for IBM 
PCs offers an easy 
way to produce 
prrfessional- 


looking labels and 
transparencies from 
^ J your HP LaserJet* 
or PostScript* 

compatible laser printers. LabelPro features 
include: 

* Preset layouts for Avery Laser Labels 

• Scaleable fonts, borders & clip art 

* Imports dBASE* and WordPerfect* 

• Free Avery Laser Labels & 
llransparencies in each box. 

Ask for LabelPro Software by product code 
#5100 from your local office 
products and computer dealer 
or caU 1-800-535-3232 ext. 30 
for further information. 



AVERY 
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TME^biffPick! 



Only ZEOS® lets decide between these two great 
keyboards. Choose the ZEOS/RS with standard 
Enhanced key spacing yet a 25% smaller footprint Or 
choose die ZEOS/F12 with all the function keys on the 
l(^, ZEOS gives you the choice. Two great keyboards, 
one great price. 


Only*89* 


Who said typing 
can’t be both ^t 
and fun! Now it’s 
both. ZEOS gives 
you your choice 
of tm great key- 
boards. 

Choose the 
ZEOS/RS (Re- 


duced Size) keyboard. It’s 25% smaller! Or select the ZEOS/F12. All 12 
function keys are on the left, where a lot of us learned to use them. It’s 
great for Function-intensive ^plications. It’s fentastic for typing! 

Either way you get that gr^t ZEOS Mechanical Tactile/Clidc feel. 

Plus, you will also get that extra ZEOS value. Like an anti-static dust 
cover included at no additional chaige. Our famous ZEOS 30 dm Money 
Back guarantee. Full One Year Warranty, Toll Free Technical Support 
and Expedited Replacement policy are yours too. 

So t^ your pick and start enjoying your new ZEOS keyboard right 
away. Order yours now by calling o00-423-5891. 


Please add $5.00 for shipping & handling. Your ZEOS keyboard comes with the staixiard 6' coiled cable. R>r an additional 10' caUe extensian 
(16' total) add $10.00. ZEOS keyboards use the standard DIN type connector as do most ampatibles. If you're not sure what you need, contact 
your computer retailer. Far PS/2 style connectors add $15.00. XT. AT and PS/2 are trademarks of IBM Corporation. Prices are subject to 
change without notice. Call for comi^ete warranty details. Available in 12 languages, call to verify stock. ZEOS is a publicly traded company. 
NASDAQ Symbol: ZEOS 


YOUR FAVORITE 

KEYBOARDS. 

GUARANTEED. 

ZEOS/F12. "F" 
KEYS ON THE 
LER! 

Many people prefer 
their function keys 
on the left. That's 
why we developed 
theZEOS/F12. If you 
use your "P* keys fre- 
quently, then defi- 
nitely give the F12 
a try. You'll never 
go back. 

ZEOS/RS, 

25% SMALLER 
FOOTPRINT! 

We made it 25% 
smaller yet kept the 
standard Enhanced 
key size and spac- 
ing. People love it 
by the thousands. 
You will too. Just 
decide what you're 
going to do with all 
that extra desk 
space! 

ORDER NOW TOLL FREE 

800-423-5891 

Open days, evenings and 

lAfAAVAnnC 

FAX Orders Dial: 612-633-1325 
In Minnesota: 612-633-4591 
MasterCard, VISA, and COD. 
530 5th Avenue NW, 

St. Paul, MN 55112. 
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Telemarfs MIT System is a Sure Winnerl^ 

PC Magazine-September 12, 1989 

^^Here^s Proof It Can Be Done Rights 

PC Magailne- September 12. 1989 


The MIT PC/XT is a 
€EssR£ 2 s£s solid value. IVe liked 
this system for its low cost and reliable opera- 
tion. It represents an excellent value. It has 
many features to recommend it as the desktop 
computerfor the average user'.' 


“Whichever way you look at it, 
j I I the MIT System 286-12 comes 
^ out in front. There are other 

machines that match the price, 
and many with the same fea- 
tures, but no one has the same 
service and support policies at such low prices'.' 


■ Highest Technology ■ Lowest Prices ■ Best Service and Support 


$93900 


$40900 


MIT386-12 ^795®® MITXT-10 

ALSO AVAILABLE ... mit 386-33 


MIT 386-25 


MIT 286-16 


OPTKIIV PRICE LIST' 


360K Floppy (S.2S') $ 73.00 

720K Floppy (3.5*) 72,00 

1.2MB Floppy (5.251 85.00 

1.44MB Floppy (3.51 85 00 

20MBHD(6Sms) 267.00 

40MB HD (28ms) 358.00 

80MB HO (SCSI/Half Hgt) . . 566.00 
80MB HD (26ms MFM) ...614.00 

Mono Video System* 138.00 

Colof Video System* 255 00 

EGA Video System* 455.00 

VGA Video System* 608.00 

Case (Mini-Tower) 41 .00 

Case (FuH-ldwer) 136.00 


Free 60 Day Money Back 
Guarantee lAppUesovLYtoMir 

Products. Monitors, DOS &■ Brand Name 
Hardware not included in guarantee.)" 

Free 1 Year TRW On-Site 
Service^ 

Free 1-800 Ttechnical 
Support^ 

Free Shipping - UPS’ 

Extended Warranties Up 7b 
3 Years Available* 


'Includes Card & Monitor 
' 'When Purchased w/System 
t Applies only to MIT products. 


Standard Features 

XT-10 

286-12 

286-16 

386-20 

386-25 

CPU 

8088 

80286-12 

80286-16 80386-20 80366-25 

speed (MHz) 

10/4.77 

12/6 

16/6 

20/8/6 

25/8/6 

Bios 

ERSO 

Phoenix 

AMI 

Phoenix 

Phoenix 

Norton SI Rating 

2.1 

13.4 

19.01 

23.0 

30.5 

Wait State 

0 




0 

Standard Memory 

640K 

1 MB 

1 MB 

1MB 

1MB 

Shadow Memory 

- 

- 


64K 

64K 

Cache Memory 

- 

- 

- 

32K 

32K 

Co-Processor Slot 

Ves 

Ws 

Yes 

Yes 

Ws 

Expansion Slots (6 bit) 

8 




2 

Expansion Slots (16 bit) 

- 




5 

Expansion Sit (32 bit) 

- 

- 

- 


1 

FD/HD Controler 

W/ND 

YftS 

Ybs 

Yes 


Device Bays 

4 




5 

Serial Ports 

- 




2 

Parallel Ports 

- 





Game Port 

- 





Clock/Calendar 

Yes 

Yes 

Yes 

Yes 

Ws 

Power Supply 

150 W 

200W 

200W 

200W 

200W 

Keyboard 

101 Key 

101 Key 

101 Key 

101 Key 

101 Key 

Drives 

1 






^ VAR’s/Dealers call 1-800-537-6753 ^ 









BOARDS 

AST 

Rampage ■*•266 $382 

SixPack 228 

Six Pack Premium//2S6K 181 

VGA Plus 328 

Ottier Models Call 

ATI 

EGA Wonder Enhanced 18S 

VGA Wonder 2S6K 2S5 

VGAWonder512K 315 

VIP/VGA 

V6A 256K 2S5 

Hareulaa 

ColorCard 183 

Graphics Card Phis 174 

Incolor 208 

Intel 

80287-6 118 

80287-8 185 

80287-10 218 

80387-16 318 

80387-20 385 

80387-25 455 

80387-33 555 

8087-1 15$ 

8087-2 115 

Above Board Plus 8M 

Aboveboard + w/2M6 588 

lnboard386PC(1MG) 588 

Inboard 386 AT 588 

Orchid 

Pro Designer + 32$ 

Tiny Turbo 286 285 

Paradlaa 

Autoswitdi 350 82 

AutOSwitCti480 147 

VGA+ 177 

VGA+16 185 

VGA Professional 238 

Vldao'7 

FastwrtteVGA 245 

V-RAMW/2S6K 414 

ACCESSORIES 

Computer Tool Kit $18 

Disk Bank w/Lock 12 

Keyboard Drawer 25 

Curtia 

Clip $ 

Keyboard Saver 2$ 

Monitor Arm Standard 38 

Printer Legs 8 

RubyPlus 55 

Ruby Surge Suppressor 48 

Tool Kit (10 Piece) 18 

Universal Printer Stand 1$ 

SCANNERS 

Compiata 

400 Hand $145 

FultPage 525 

Half Page 400 DPI 175 

DFI 

Scanner HS-3000 185 

Logitech 

Scanman + XT/AT 174 


( HARDWARE } 


COMPUTERS 

ALR 

Power Flex 286/40MG $1248 

AST 

Bravo 1 742 

Bravo 5 827 

Bravo 45 1348 

Mitauhtahl 

Laptop 20 MB 2383 

Other Models CirtI 

Samaung 

S3000 855 

S330 725 

S550 1280 

S800 2488 

Toshiba 

T-1000 878 

T-1200 1408 

T-1600 3350 

T-3100E 2815 

T-5100 4358 

Zenith 

Minisport Model 1 1448 

Supersport 2 1588 

Supersport 20 2348 

Supersport 266 Model 20 . . 3288 


NETWORKMD 


DISK DRIVES 


Novell 


Berrtoulli Box 


Altec Passive Hub 

$29 

lOMeg 

$885 

AQUILA6PortActiveHub . 

. 282 

40 Meg (Dual 20 MG) 

.1879 

AQUILAArcnetCard 

88 

Beta Ext. 20 MG 

.101$ 

Netware 

Call 

Betalnt.20MG 

755 

SMC Mdl 130 Arcnet Card . 

125 

Dual 44 MG 

1855 

Tiara 


Colorado Memory 


Lancard 

78 

Syatema (with Tepe) 


Ethernet 

225 

Jumbo 40/80/120 Ext 

435 

8-Porl Active Hub 

.274 

Jumbo 40/60/120 Int 

325 

PLOTTERS 


Seagate 

20 MG w/Seagate 


Hewlett-Packard 


Controller 

248 

7475A 

$1328 

251-1 40 MG 

355 

7550A 

2789 

30MG’/Wr 

285 

Houaton inatrumenta 


80M6 

828 

DMP52 

.2289 

Other Models 

Call 

DMP61 

2778 

Ibac 



KEYBOARDS 

Keytronica 

KB5151 $118 

KB5153 148 

KB101 Plus 8$ 

HARO CARDS 

Plua 

20 MG $515 

40MG 848 


1.2 MEG AT 78 

floppy XT 75 

Ibahlba 

3.5Dr720K 85 

3.5 Or 1,4MB 85 

FAX BOARDS 

Complete 

4600 $235 

9600 409 

Communicator 529 


- PRINTERS - 


Mow That You’ve Seen PC’s Pick Of The Best — 
Get Them At The Best Prices! 


Alpa 

Allegro $315 

Other Models Call 

Citizen Printera 

120D 138 

180D 155 

HSP500 318 

Other Models Call 

DIconix 

150 389 

ISOPhis 325 

Other Models Cali 

Epeon 

FX650 $355 

FX1050 475 

LQ510 335 

LQ650 549 

L0950 548 

LQ1050 788 

LX810 189 

Other Models Cali 

Hewtett'Packard 

DeskJet Plus 738 

Laser Jet IID 3179 

LaserJet II 1785 

PaintJet 108$ 

Other Models Call 


NEC 


Toahiba 


P2200 

315 

301 

315 

P5200 

SOS 

321 SL 

438 

PS300 

578 

Express Writer 311 . . . 

359 

690 Silent Writer 

3158 

Page Laser 

2588 

172 

195 

Other Models 

Call 


182 Turbo 

320 

321 

390 

391 

393 

Laserllne6 . 

Panaaonic 
1124 


1191 . 
1524 . 
1595 . 
1629 . 
1695 . 


228 

.333 

487 

.487 

835 

1008 

1320 

285 

178 


548 

445 

Call 

Call 


Laser 4450 1489 

Other Models Call 

Star Micronica 

NX 1000 Rainbow 225 

NX1000Vdr.2 188 

NX2400 28$ 

Other Models Call 


PanasoiiK. 

Office Automation|/^^ 

When 

you demand 
quality printing. 

KX-P1124 

S3 CIS Mttr DMlC* 

■ 3E0 > 360 dpi >«nMwi H nwM rate 
^ ' ' SpuUVliiSMtoM 



$295 


MODEMS 

Anchor 

t2006w/software $88 

1200EXT 95 

2400Bw/software 124 

2400 EXT 139 

ATI 

2400 ETC INTw/sw 155 

Everex 

Evercom 12 INT 55 

Hayea 

1200 285 

1200B 145 

24006 288 

2400 EXT 335 

9600V 538 

Smart Modem 120 285 

Practical 

2400 EXT 188 

2400 INT (W/MMP5) 158 

Prometheua 

1200Bw/Software 48 

24006 w/Software 188 

2400G 148 

US Robotica 

Courier 2400 258 

Courier2400E(MNP) 818 

HST9600 588 

MONITORS 

Amdek 

210+ $188 

410 138 

432 148 

632 385 

732 488 

1280 851 

Mitaublahl 

1410CEGA SN 

Diamond Scan 14* 485 

Diamond Scan 16* 1148 

VGA 1429 388 

Multisync 2A 501 

Multisync 3D 848 

Multisync 4D 1148 

Multisync SD 2381 

Muttisync652A 212 

Other Models Call 

Princeton 

Max12 128 

Maxis 242 

Uttrasync12' 475 

Uttrasync 14' 478 

Ultrasync 16' 845 

Sony 

1304 855 

Multiscan 1302A 835 

Zenith 

1490 598 


Wyae 

30 . 
SO . 


TERMINALS 


65.. 
150 . 


35$ 

2n 

Call 

280 


CimS m OH RBADCH $eRVlCE CARI> : 



LAN/NETWORKING 

$229 PFS Professional UN 259 

285 Q&A Network Pack (3 User) 175 

585 RBase for DOS (1-6) Network 617 

285 RBASE for DOS Unlimited 1774 

1599 Supercalc 5 UN (requires Supercalc 5) ,295 

152 Ventura Publishing Networking 765 

119 Word Perfect Network Call 

614 XTree Networking 185 


ACCPAC BPI Network , , 

Crosstalk Lan 

DBase IV UN 

FoxbaseUN 

Lotus 1,2, 3 UN 2.0 .. 
MS Excel/Network Node 
MS Word Network Node 
Paradox Network 


SOFTWARE 


WORD PROCESSORS 

AMI. $118 

AMI Professional 291 

Choice Words 53 

OACWordS 37 

Gem Isl Word + , . . . 53 

Grandview 175 

Multimate Advantage II . 275 

PFS Office Writer Cali 

PFS Professional Write .. 119 

O&AWrite 119 

Right Writer 45 

Sprint 124 

Total Word. . 265 

Volkswriter4 . 99 

Volkswnter Deluxe Plus ... 59 

Word (Microsoft) 209 

Word Perfect 5.1 Call 

Word Perfect Executive 117 

Word Perfect Library 58 

Word Perfect Office 235 

Wordstar Pro Pack 5,5 205 

Wordstar 2000 Plus 3 0.. 248 

Wordstar 2000 -f Legal 315 

XYWritelll+ 199 


UTILITIES 


— INTEGRATED 
100 SOFTWARE 

EnableOA .. $409 

Frameworklll 415 

^ MS Works 92 

53 SmartWarellw/SpellChkr 429 

38 Symphony 442 

61 MICE 

120 MS Bus/Serial Mouse 1.0 $97 

48 MS 6us/Serial Mouse 

00 w/Windows 130 

^ Kensington Expert Mouse PS/2 106 
^ Logi Mouse Hi-Res XT/AT 59 
6^ PC Trac Ball Scr. w/Magician 66 
43 White Mouse Bus/Serw/Paint 66 
I — Expert .Uoiwe ' — 
™ for the HIM PS/2 

39 ‘ 

< ({uk'k and to the |K)int. 

72 • t'oin^ulible with you and 

35 your sofhvarc. 

32 • K«‘r)lhinf(yoii nwd. 


GAMES 

686 Attack Sub . . 
Abrams Battle Tank ... 
Chessma5ter2l00 .... 
Downhill Challenge 
F-19 Stealth Fighter . 

Falcon 2.0 

Hunt for Red October . 

Jack Nicholas Golf 

Leisure Suit Larry . 
Leisure Suit Larry It . . 

Mean 18 

NFL Challenge 

Jet 


1 DIR Plus 

386 To The Max 

386 To The Max Professional 

Above Disk 

Auto Menu 

Back It 3.1 

Backup Pro 

BatteryWatchRel.il ... 
Brooklyn Bridge 

Carousel 3.0 

Check It 2.2 

CopyllPC 

CopyllOption Board 

Corelast 

Desklink 

Desqview 

Desqview 386 

Direct Access 

DiskOptimizer4.0 . . 
Disk Technician Advanced 
Disk Technician Prof . 

Diskminder 

DSBack'UpPlus . . 
Fastback Plus . 

Form Filler 

Formtool 

Formworks w/Fill & File 

Go Script 

Go Script Plus . 

Grasp 

H-fest Format 

Headroom 

Hyper Access 

Hyper Pad 

Laplinklll 


Lotus Magellan 

Mace Gold 

Mace Utilities . . 

Mace Vaccine . 

Memory Mate 
Microsoft Windows 286 
Microsoft Windows 386 
Norton Commander 
Norton Advanced 
Norton Editor . . 

Norton Utilities 4 5 . 
Optune . - 
PC Fullback Plus . . 

PCToolsDeiuxeS.S 

Perfect Access 

Print 0 

Q DOS II 

Qemm386 . ... 

See More/Lotus . . 
Sidekick Plus .... 

Sideways 

Software Bridge . . 

SPF/PC 

Spinwritell 

SQZPIus 

Super PC Quick . 

Tops Flashcard 

Tops IBM 

Tornado 

Tornado w/Library 

Twist & Shout 

VGA Dimmer 

Windows Express 

XTree 

XTree Professional . . 
XTree Professional Gold 


EDUCATIONAL 

Oesignasaurus . 

Math Blaster Plus 

Reader Rabbit 

Carmen San Diego 
Where in the USA 

Where in the World 

Where in Europe . 

Where in Time 


ACCESSORIES 

Logical Connection 256K 
Logical Connection 512K . . 
MS Mach 20 Baseboard 
Masterpiece . . . 
Masterpiece Plus 

Masterpiece Remote 

Summasketch 12x12 II . . . , 
Summasketch 12x18 Pro II . 


WordPerfect 5.1 

WordF^rfcct 5.1: More 
Powerful. Easier to Use 


I KENSINGTON 


59 PROJECT 
^ MANAGEMENT 

Harvard Protect Mgr III 
100 Microsoft Protect 4 0 . . ! 

49 Org Advanced 
73 Superprotect Expert 
„ Timeline 3.0 

NETWORKING 


\V«tlWixi 


CAD & ENGINEERING 

AutoSketCh2.0 $85 

Design CAD 3-D 188 

Drafix Ultra 189 

Generic CAD Level 3 155 

Generic CAD 3D Drafting 129 

Math CAD . 273 

Turbo Cadd , 48 


Novell 
ANW./2862.15 
SFTNW'286215 
ELS1I21 ... 
ELSI2.0A... . 
All Others . .. 


MSD0S33 
MS DOS 4 01 
PC DOS 3.3 
PCDOS4.0 


CsllBftor$Siilmitti»§F.O'$. A$k ftr Mtlioiul Mecoants. 
■ International Orders Add SS 
’ Personal and Company Checks Will Delay 
Shippvig 3 Weeks 

' Pni^. limns & Availability Subject to 
Chai^ Without Notice 
Add5S»forC.O.D Orders 

No relvrM on mitordorod or opened hardware. 

Wo Do Net Cuoraatoo Machine Compatihlllly. 

Mochino compatability diulaimor does not apply 
to MtT Systomi. 

FAXPhoM: (602)M4-1S16 


’ No Charge for VISA and Mastercard 
' We Do Not Charge Your Card Until Vbur Order is Shipped 
' Vbu Pay The Ground Shipping 1-10# S7.00; 

11-20# S11.00 (Except Alaska & Hawaii). 
WePaytheAirbitference 

' Free Air Apples ONLY to Domestic Orders Over 5100 
' All products (including OOA's) carry manufacturer’s 
warranties only. We do not honor guarantees, 
redates, trial period privieges or promotional 
^cjirams offered by manufacturers 

niEMMT: B804 N 23rd Ave . Phoenx. Arizona 85021 


jKMonen- Back Guarantee' 

•Software OM.Y 

• 3U front dale of invnice. 

• Refund OM.Y on Mawi 

Frodurl Price ^11 

• Call fni Return 
AullTorizatkin Nuinliei * ^ 

•Musi he in 

Ordinal I’ackajtinjt 


WirdlWcct 





IWcmsatt 


NBaoson 

Word 5.0 

U h(‘ii it comps lo 
u (inl prfMTPHsing, u hv 
W’lllvlorpcrtol? 

UisictniT the one that s 
faster more |Hiv\etfvil 
<im/pusierlous<‘ I . ^ 


Winda\vs/386 


Mouse 

& Microsoft Uindo»\ s/2H6 

It's tile fastest wav lo 
interact wilhawealt 
nRwhusines.s and 
graphics programs. 


Need all the multi- 
tasking power of N'our 
{UKi86 machine’:’ You 
net^d Micro.sott 
VVindows/3Mi. 


&MiCR)SC)ffv 

NVindiAKs'i^v 


SOFTWARE 


DeluxePaint’ II^ 
-Enhanced for IHM- 

’ Poster-si/e printing 
’ Sculpted color fonts 
Image processing capabilities 
Free Slkleshtnv utilih 
E\1G.YLMS, PC.\fileMi;>|K>r1 


DESKTOP 

PUBLISHING/GRAPHICS 

Adobe iHustratOf/Windows $375 
Colorix (VGA Paint) 95 

Corel Draw 315 

Deluxe Paint II ... 40 

Deluxe Paint II Enhanced 77 

Designer 405 

Draw Plus 235 

EGA Paint . 61 

Express Publisher 72 

Finesse . 85 

Flowcharting II 122 

Freelance Plus 309 

Gem Desktop Publisher 159 

Gem Desktop 27 

GemOraw-i- . 159 

Gem Graph 159 

Graph In The Box 65 

Graph Plus 295 

Harvard Graphics Call 

Hot Shot Graphics . 139 

Impress 69 

Microsoft Chart 3.0 240 

Newsmasterll . 38 

NewsRoom 12 

NewsRoom Professional 22 

Pagemaker3.0 490 

PC Paintbrush + 79 

PC Paintbrush (For Windows) . 79 
Perform w/Desigr>ef& Filler 157 

Print Q 72 

Printmaster Plus . 32 

PnnlShopINEW) 32 

Picaz ... 42 

Ptnaz + . , . , 65 

Publishit! 106 

Publishers Paintbrush . 152 

PubtishersType Foundry 288 

Ventura Publishing . 499 

Ventura Publishing Pro . . . 345 
VPGraphix 56 


LANGUAGES 

MS Basic Compiler $179 

CCompiler(Microsoft) 273 

Cobol Compiler (Microsotti 546 

Lattice C Compiler 149 

Macro Assembler (Microsoft) 91 
Microsoft Quick Pascal 42 

MS Fortran Compiler 4 0 273 

MS Pascal Compiler 4.0 182 

0uickBasic4.5 . . 61 

QuickC 62 

Ryan McFarland Fortran 359 

Ryan McFarland Cobol 579 

Turbo Basic . . 65 

Turbo C 95 

Turbo C Pro 159 

Turbo Pascal 5-5 . . 92 

Turbo Pascal Dev Library 255 

Turbo Pascal Pro 159 

COMMUNICATIONS 

Carbon Copy Plus 51 $103 

CompuServe Membership Kit 1 9 

CrosstalkXVI 103 

Crosstalkfor Windows 117 

Crosstalk Mark IV 127 

DirectAccess 48 

Lap Link Release #3 . 75 

Magic Mirror .. 53 

Mirrorlll 49 

PC Anywhere III 61 

Procom + 47 

Relay Gold 3.0 141 

Remote 2 103 

Smartcom II 78 

Smartcomlll . . . 135 

Smarterm240. 183 

Smarterm320 103 

OCR SOFTWARE 

Complete Full Page OCR/FP $289 

Complete Hand Scan 400 145 

Cat Reader 165 

DFIOCR 65 

DFI OCR Deluxe 185 


TRAINING 

Chuck Yeager Flight Simulator $30 

Family Software Library . 55 

Mavis Beacon Teaches Typing 30 

MS Learning DOS 31 

MS Flight Simulator 37 

PCLogo(NewVer.) 49 

Typing TutorlV Call 


'SOKTWARK 
■ KI3L1SHINC; 


FirstChoice 
FirslGraphics .. 
FirstPublishcr . . 
Harvard Graphics 
Harvard Protect Mgr III 

Office Writer 

Professional File 
Professional Plan 
Professional Write 


DATA BASE 
MANAGEMENT 

Ask Sam . 

Clarion 

Personal Developer . 
Professional Developer 
Clipper 5.0 . . 

06 Publisher 

Data Ease 
Data Perfect 

dBase IV 

D6-XL Diamond 
Foxba5e386 
FoxbasePkis .. 

Foxbase Professnnal 
Foxbase Runtime . . . 

Genifer 

ParadoxSO 

Paradox 386 

Q&A 

Quicksilver Diamond . . . 

R:Ba5e Compiler 

R Base For DOS 
Revelation Adv . . 

Revelation Adv Bump Disk . 
Revelation Adv. Runtime 

VP Expert 

VPInfo - . 

Who What When Where 


FINESSE 


Simply The Best! 
Get spectacular results 
In notirnefiat 


DISKETTES 

Sony 

3’/^OS/DD(100) 
3'>^HiohOensity(100) . 

5'/4DS/DD(100) 

5'/«HiohOensity(lOO) 


ACCOUNTING 

ACCPACEasy 
ACCPAC EasyQuickstart 
ACCPACBPIGA.AP.AR ! 
Bedford Accounting . 

OAC Easy Accounting 3.0 ... 
DAC Easy Bonus Pack 3.0 
DAC Easy Payroll 3.0 . 

One Write t- Acclg System 
Peachtree III 

Profitwise Business 10 Pak 
Profitwise/Solomon 
Power Pack 
Profitwise/Solomon 
Report & Graph 
TimeSlipslll 


SPREADSHEET 

Cambridge Analyst . . . 

HAL 

Lotus1*2-3Ver.2.2 

Lotus 1-2-3 Ver 3.0 

Lotus Agenda 

LotusManuscript 

Lucid 3-0 

MSExcei 
MS Multiplan 4 0 
Plan Perfect 50 
Quattro 
Supercalc 5 
TwmAdvatKed . . 
TwinLevetlll . 

Twin Classic 

VP Planner . . 

VP Planner Plus 


MONEY MANAGEMENT 

Dollars & Sense $95 

Quicken 30 34 

Tobias Mang Your Money 6.0 109 


( Now Accepting International Orders caii our Fax at ( 602 ) 944-1510 ) 


^Fastest^ 

Dellverv' 

Wf Uwr 


Most 

Keliablc 

CitoblUiirtl 
lndu*liy Lmirr 
Ifatnf Busitww 
I'JM) 


Lowest 

Prices 

Industry 
Price Leader 


Best 

Selection 

We cuny ifw 
|>rtxiiir(synu want. 


Software' 

Mone)'Back 

Guarantcre 

V. •SeeUcUul* y 


air express shipping 

You Pay the Ground Shipping 
We Pay The Air Difference 


MAILING ADDRESS: 

#WfW# f fWf f 8804 North 23rd Avenue* Phoenix. AZ 85021 


aRCLE 206 UM READER SERVICE CARD 







“How come we never see 
Jones in line anymore?" 


The vrait is over for an affordable, 
high-end PC fax. 


Sending fax messages directly from your PC can 
save a lot of time. But most 9600 baud fax cards 
cost a lot of money. 

Not anymore. 

Introducing QuadFAX-96* — the new $395 PC fax 
card from Quadram. 

QuadFAX-96 runs at 9600 baud with background 
processing so you can keep working on your PC 
while you’re transmitting or receiving. Its optional 
dBase-like command language means easy custom 
programming. And it comes with a five-year 
warranty. 

QuadFAX-96 even has optional QuadScript soft- 
ware. With it you get PostScript* quality output 


for flexibility and outrageous graphic quality you’ve 
probably never seen in a fax before. 

Let us prove it. Call us at (800) 538-8510 or 
FAX (408) 970-0905 and we’ll fax you a sample 
of our impressive work. Ask about our 30-day 
evaluation program with satisfaction guaranteed 
or your money back. 


Qu*JFAX-'>6h a rr(>u«n<i tnJrmjrk NmkmI ScaiKunAKititCufponciun. 
PoacScnpt 11 j rrturrml mdemsti al STwmi IncMponnd 
Qi.'AltRAM tan 41*4 SnuKufiJucIvf CofpufVKin. 


CIRCLE 191 ON READER SERVICE CARD 

^ National 

Semiconductor 

QUADRAM PRODUCTS GROUP 


* NmhkuI SraMonJiKhif CUwpuranun 




^ Stephen 

Manes 



It’s the end of 
the year, and our 
intrepid columnist 
is overstocked 
with ideas and 
notions that never 
found their way 
into earlier columns. 
So he’s practically 
giving them away! 


Leftover opinions! Unsold insights! They’re 
all discounted to move off the lot here at the 
Stephen Manes Column’s first annual year- 
end clearance! Act fast and take advantage of 
our wide selection of compact speculations — all 
the content of a full-size idea distilled to a few 
pithy paragraphs. We’re eager to clear out our 
1 989 musings, mutterings, and gripes to make 
way for the brand-new 1990s, so make your 
best deal now! Just look at some of these 
beauties: 

■ A real steal. Once the hottest of topics, 
copy protection has withered away, as even 
the most avaricious diehards have abandoned 
it. Just a couple of years back, a cadre of the 
editors of this magazine .sat in a hotel room 
with the minions of a particular vendor and 
gave them an hour of unmitigated grief about 
their imbecilic copy protection policy. Even- 
tually the vendor dug deep into what passed 
for its soul and removed copy protection from 
its products once and for all. 

A couple of months ago a couple of guys 
from the company waylaid me at a trade show. 
“We just want to tell you how right you were 
about copy protection. Thank you.” 

1 was stunned. It may well have been a first. 
In this business, the usual response to criticism 
is anything but gratitude. “Our sales are up 
about 200 percent,” the beaming executive 
went on. “We’d never have believed it if we 
hadn’t seen it for ourselves.” 

So is copy protection finally extinct? Not 
on your disk drive! Game programs still use it, 
or compromise with a dimly inked, hard-to- 
copy sheet of data, some of which has to be 
entered before you can play. Misplace the 
sheet and you’re out of luck, but at least you 
can install the game on your hard disk without 
worrying about some wacky nonstandard hid- 
den file that destroys your data when you least 
expect it. 

A particularly toasty circle of hell is re- 
served for the bozos and dimbulbs across the 
country who keep inventing “foolproof” 
hardware contraptions to prevent unauthor- 
ized access — mostly to programs no one in his 
right mind would bother with anyway. There 
seem to be dozens of these schemes, but 1 
hadn’t seen one in action lately until some- 
body sent me a mammoth and vaguely inter- 


esting program that came complete with a 
doohickey that attaches ‘ ‘transparently” to the 
parallel port (or was that “opaquely”). 

THEY DIDN'T THINK 

You’d think the fact that the software takes half 
an hour to install would be a major deterrent to 
theft, but the vendor didn’t think. Before 1 
could even touch the program, I had to find a 
screwdriver and apply it to the back of my 
machine. Then, after spending 30 fun-filled 
minutes watching disk drive lights and cryptic 
on-.screen messages, I needed only 10 more to 
discover the program couldn’t do even re- 
motely what it was supposed to. Since the 
vendor apologized and promi.sed a new set of 
disks. I blithely left the gizmo in place on the 
parallel port. 

A couple of days later, 1 turned on my 
printer and .sent a document its way. Alas, the 
printer had gone deaf to my computer. It took 
me only 10 minutes of agony to remember that 



the infernal “transparent” copy protection device 
was still attached. Removing it solved the prob- 
lem instantly. 

The Iron Law of Copy Protection remains; 
If the program doesn’t trust you. don’t trust it. 
■ Rustproofing additional. CD-ROM ven- 
dors have long touted the medium’s supposed 
indestructibilit) . Recent mmors wafting through 
the industry, however, suggest that the inks 
used to label the disks can conceivably destroy 
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the reflective coating they’re printed on, 
and thus the disks’ readability. 

Maybe so. Maybe not. But last spring 
my friend Wannabee Tycoon used a CD- 
ROM disk as a Frisbee in an attempt to 
drive geese from his lakefront lawn. The 
geese stuck around; the CD-ROM ended 
up in the drink. 

Months later, on a warm midsummer 
day. Tycoon, with benefit of snorkel, re- 
trieved the disk from the lake bottom — pitted, 
marred, mottled, its label nearly unread- 
able. After carefully cleaning and drying 
the disk, 1 slipped it into a CD-ROM drive, 
and — voila! — the sy,stem refused even to 
recognize the disk’s existence. 

■ Warranted forever. In the months 
after I bought my Kenmore washer and 
dryer, I could count on an almost weekly 
mid-dinner phone call about the wonders 
of the Sears Service Contract. What a 
wonderful marketing strategy: first, sell 
the product, and then imply that it’s likely 
to break tbe minute the warranty runs out! 
Polite refusals and requests for cessation 


of the calls failed to deter the intrepid 
Sears telemarketers; it took a .screaming 
fit worthy of Sam Kinison to do the trick. 

AMERICAN KNOW-NOT 

In the same spirit of American know-not 
comes Prodigy, Sears’s joint computer 


Last spring my friend 
used a CD-ROM 
disk as a Frisbee to 
drive geese from his 
lakefront lawn. 


venture with IBM. Their PR flacks gave 
me a complimentary subscription to this 
on-line so-called “service.” I tested it, 
detested it, wrote mean and nasty things 
about it, and put it out of my mind. 

That is, until the bills started arriving. 
They now add up to $54.19, which is a 
whole mess of enchiladas for a service 
that’s basing a lot of its putative appeal on 


its putative low cost. Prodigy’s customer 
service folks have been every bit as com- 
petent as its designers — repeated phone 
calls explaining the problem have been 
utterly useless. 

And I’m not the only journalist who’s 
run into this problem. So please excuse 
this Kinisonian rant: Listen, you turkeys! 
Account number 2801 10 009 0030581 
was a complimentary account! I told you, 
I told you, and 1 done told you! I canceled, 
I canceled, and I recanceled, yet you keep 
sending these hills! Now get off my case!! 
■ A pointed rebuttal. Less than 24 hours 
after the final version of my column two 
issues ago, extolling the Isopoint key point- 
ing device, was graven immutably in pixels, 
a party conversation called the whole thing 
into question. “You know,” said my friend 
Hardweiid, “you seem to have overlooked 
an advanced pointing interface known to 
millions of users and gaining a million or 
so every month. It’s so simple every kid in 
America already knows how to use it. 
And, dollars to donuts, somebody will 
eventually adapt it for the PC.” With that 
he reached down to the floor beneath his 
TV set and picked up his kid’s Nintendo 
game controller. ■ 


4 Wsnrs To Share Laser Printers 



HP LaserJet Series D" resixient selections 
ere a keys^x^e away, no matter what m- 
plications you're usmg, and this apabithy is 
availatrie wr emy major brand of printer. 



Autolnstall provides autontatk installation 
for your particular configuration. 


Digital Products is the leader in providing affordable printer sharing. With 
more than 300,000 ports installed in a 
wide range of fortune 1000 businesses. 

Digital Products has the experience and 
leadership to solve your printer sharing 
problems. Pick the price and performance street, mtertown. ma 02172, 

1^1 that your application requires. 6i7-924-t680. i-soo-2rt3-2333 


■ DIGITAL 
I PRODUCTS, INC. 

I the sub lAN'^comoonY 


FEATURES 

$1195 4 
PDMS 

$695 4 

PD 

$495 

PDJR 

$495 

Laser- 

Board 

100% data integrity and 
trartsparent operation 

Y 

Y 

Y 

Y 

Full desktop publishing 

Y 

Y 

Y 

Y 

Buffer size (Max.) 

4Mb 

2Mb 

500K 

250K 

Ftorts 

8-32 

6-16 

6 

4 

Autolnstall 

Y 

Y 


Y 

Copies 

Y 

(collated) 

Y 


Y 

Popup operations, RAM 
resident and non-resident 

Big Pop 

SmallRop 


LaserPop 

Job cancel 

Y 

Y 


Y 

Automatic form feed 

Y 

Y 

ni 

H ^ 

Forms overlay printing 

Y 




Text enhancement 

Y 




Font management 

Y 

Y 

EUdOKS 

Resource utilization reports 

Y 


1 


Laserfet Series II Printer is a trademark of Hewlett-Packard Co 
* Editor's Choke Jen. 26. 1 966 
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Shop With Os... 



IF YOU DON! SEE YOUR 
PRODUCTLtSTED 
PLEASE CALL US! 
ACCOUNTING 

ACCPACBPl(Mtfi| 2$900 

0Ktaotf*944l l9i]Q 

OwBwwPMitO 175.00 

UmpnoYowUonar 19.00 

PMcMNwOMOwy 23500 

a«diin3 0 48 00 

rnM^II 175.00 

TifteTtt 48.00 

CAD 


OwonCid 1SB0O 

OnqnCMSO 209 00 

GtngneaOOnAng 1B2CO 

GmrECMLMl3 16000 

COMMUNICATION 

CatanCwrPlw "9.00 

ClOHUpSKvart 16000 

QoM-U^CuMnar 19.00 

CimiMiUM4 14200 

Uto» 55.00 

PCAnywrmll 60.00 

OracomPta 5200 

Sminim240 i»00 

DATABASE 

MiSwn 17000 

Offtt 50 509.00 

RtnC^'FoiamModul* 45.00 

OOFmoDOOPU 170.00 

oeuanv 20000 

OOASENk 419.n 

OBASEIV 489 00 

OBXL-Oivnend 14500 

DmE«m 49000 

FoiftiM PluilMftiMt 29000 

FattmnM 190.00 

pcntse 50.00 

PWMMV30 47000 

CUnenPfolMienilOmlepw 40000 

RiRAMHralHVMWnlw 109.00 

RBmForDOS 49000 

R48u20 16900 

m Programs RMm* 2 3S000 

DISKUnUTY 


ItePU 


52.00 


UnGoU 


CALL US FOR FULL 
CATALOG!!! 

38» 
900 
109.» 
35 00 
8900 
8900 

NgrtwiUMMsAMncad 88 00 

PCTooIiO«Iim$5 7900 

PC-KnkPoiMnM* 70» 

Otel 39 00 

SpMdHor 3500 

SpM* 5200 

VCi0« 4900 

VF«(ui»D«tM 65 00 


GRAPHICS 


FrMlWiMnA 

OaMOrwPta 
G«n PmMMfl Ttim 
GnpMn-Tiw^ 


PCPMOrusniv 


pmarsi 

PuOMhWtPatfanNA 

ShMPtnwFX 

Surtw 

HARDWARE 

ATIVQAWondv512 
CarnpMt W14>»gt Sewitr 
CofncMMFcigeOO 
CcrVMli Hand Scmw'400 
Copy 8 Oplon Bom Oakot 
lr«dk«aM386AT0K 
LogItehSarrt orBusHouatCS 


UMwpwcaPbi 
Mereioft Sml or But Uogat 
UooHlt Sanri a> But Momh wWndoii 
Pacifc Omi 9 In onaCmuga 
PmdM VGA PrelowonM CM 
Pai»0idPMMPIu4(E6A) 
PiacPanpM200M 
PtKPwi^2400SAwUNP 
PracP8fldi2400«4MPH 
ProdMgnwPlui5l2K 
ScwHw^ Phit 
Soa29B 
S0U3BB 

Woridpori2400Maa«n 

WaA«on246lFii 


3MOO 

1900 

269.00 
75 00 

I45.« 

295.00 
149K 

79-00 

«.0O 

99.00 
105 00 

169.00 


47900 

19500 

46900 

189.00 
11900 
86900 

6500 

8900 

105.00 
10500 
14500 
29500 
43600 


INTERNATIONAL ORDERS 

818 . 347 . 2444 

FAX YOUR ORDER 

818.347.9977 

PHONE YOUR ORDER 

800 . 733 . 3888 


ininwoisiv , 

uonckn. cHtM. counttw. sctwol toil unlYWitM^ . 

Snot ««h out nolle* *nd wWlo sioek9 iMt • We thip the ItM 

on AmMcn Eiiras. • ' I„ 

MMtaSm numb, on drtcllv. goo* o< ,oof r.^ ««l 
acctcNtd • Out locopyrtBM lew* 
when tt» eeBi iw been broken. • K ralnkmum ehipplna 
wtaioSe. • $9 Blue Label Hipping. • $3i0 C.ao. e^e. 
WMrio. non. m nn«g* oecofOingt,. • *' * 

/.Mnnwihiiiv • Can lor price* tor an* soltwire Hem nd included In this 
«TS**C^a“o 5P«’. Mono* torn*, (PSn.S.^ 

P.a Bo« l'o598,CanogaPark CA9im 
Showroom: 79^9 Deenng Ave., Canoga Park CA 
91304. 


INTEGRATED 

EnMi{lndFa*Sin«| 


PFSFnChoo 

OtASO 

SnianwviR 

Synvtwnv 


47500 

456.00 

105.00 


askSam is th 0 only program that oilers unstructured Iree-lorm 
inlormation management that ranges from personal inlormation to 
complex searches and retrieval ol inlormation from large text hies, 
books and databases.lnlormation can be entered in random 
lashkm and can be retrieved in any tended method, tl was used 
by the Senate lor text relrievat Airing the Iran-Contra hearings. 

ASK SAM Version 4,2 $173.00 


NETWORKING 


Nm.N«mnZNVri5 2020.* 

BTrwyeHlMOlk 365 00 

NomIELSLm«H14Uiw 1165.00 

WaaMfflOvWEtwcMPiui 238 00 

kCl000EI«n«CM 175 00 

NE200018eiEIWTitlCM 20900 

NMiNMmSee 517500 

NOMSPTV21S 3060.00 

XQtnilMon^OMBaw 50500 

OPERATING SYSTEMS 

eUDOS33 9600 

ttHOO$4.01 1900 

OS2SMMEdMn 29500 

INFORMATION 

MANAGMENT 


PnmeT«ii* 

TomaODWlbrary 
Agandi 
CE 

IWwIMalWhtn 

PROGRAMMING 


68.00 

79.00 

279.00 

28500 

ii9.n 


Htf 

Zwwnc.* 

USCConvltr 

CToMPkit 

US Fortran 

GraplipakPto 

LaBceCCompda' 


SmaMtit PrasaniMn Utnaotr 


TirteC 

Turbo C Pm Pidi 
Turbo CTooli 
Turbo Paacal Pro Pack 
Turbo PatcUV 55 
Turbo Piotaaeonal 

PROJECT 


HarwM Proiad 19 

Solar PioiacI SebaBdar rv 
Suparprojaa ^48*1 


149.00 

17500 

125X 

29gx 

B2X 

269X 

iie» 

23ex 

BOX 

sex 

67.x 

67.x 

299.x 

14SX 

XX 

1K.X 

ttX 

IXX 

KX 

79X 


WESHIPTOAPOAFPO 

ADRESSES 

r*neknt5a 365X 

DESKTOP PUBLISHING 

FonrnmtaehFaHt KX 

GoSavi iXX 

CoSodPU 259X 

NanramaUirH 49X 

PFSifiPiMMt 79X 

ParPOnu 172.x 

PinShop XX 

PnrafntMatPka 37.X 

Vanin PreiaMnntlEfltnaion 3XX 

VitaunPublahar 545 X 

XaroiGnpii IKX 

AdoeaBuaeaiorWndciin 4XX 

B«ratmFor« 45%oeual 

FormoolWA>atlaatH«i XX 

Omnpagi 386 619X 

4XX 


KX 
319 X 
1KX 
319 X 
349 X 
KX 
IXX 
KX 
42.x 
319 X 


UamoryUtM 

NononEdiDr 

OrgP1uiAdg«nea0 

Pbaunji 

PmO40 

SoXiAas 

SorioiraBndea 

XTioaPro 


WINDOWS 


45K 

4SX 

KX 

KX 

R.X 

X.X 

KX 

7S.X 


129X 

3t9X 

ia.x 

1X.X 

179X 

4X.X 

K.X 

67X 


SPREADSHEET 

AamyiForlflia 


Lou 1.2.3 Van 201 

Leiuai.23Van30or22 

luodSO 

Quam 

SaaUartl.2d 

a dw a yi 

SxtrctfcV 

UTILITY 

3»ToThtMtiPre 

AbowOefc 

SrooHyn BrUga {SanU or ParUtI] 
CopywravZarodtli loRaacua 


OaakvwirSW 


Wmoom Omalcpnani TooM 
WMowiQrxbPlus 
HOC1Mlr«m&«rttt 

WORD PROCESSING 


3KX 

34SX 

45X 




TiwPatiwdAitlian 

VtardSO 

WordParlaciSl 

WMPanaciOS25i 

Word Partad NW AdtfOi 5 1 

WMPwItaNalAdeOnSO 

WorddtrSS 

XywnltaPlua 

XENIX 

SCOFoibasa. 
8COXtrNtVPnX3K 
WorcpwttdlvSCOXMiSK 
Xtru ConwWt SyMm 2K 
XaniCon«ltM3KPS«0 
)(arBDf*.Srtltni2K 
Xam Oav. Syalam 3K 
Xani Oparaang SyUtm 206 


2HX 

XX 

I4SX 

S2X 

XX 

235X 

2XX 

2XX 

1KX 

75X 

2X.X 

229X 



Two new versions ol the only soltware that Makes Hard Disks Faclory-Perlect Every Time You 
Run It. It simply dives into the hard disk, delects and hxes trouble spots before they can harm 
your data. Choose new PRO, with manual control lor maximum hexbikty... and a super 
introductory price! Or choose improved, lop-ol-the-line ADVANCED: all the power and lealures ol 
PRO... phis hilly automatic, one touch convenience - the expert is built right ini And much more. 
Advanced includes tree $49.95 SalePak soltware: Powethil Protection Against Power Problems. 

WE WELCOME CORPORATE ACCOUNTS AND INTERNATIONAL ORDERS. 
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BUYERS BEWARE! Northgate charges credit card 
sales only when your system is in the shipping process 
Some others use your money by charging cards at 
time of sale. We recommend you be aware of this 
when considering your vendor. 
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How can Northgate afford to offer a 

286/12 with 32MB hard drive and one full megabyte 
of RAM when Dell's newest Series 210 system, for the 
same money doesn't match up? 

Maybe it's the high cost of color advertising. We 
use two colors and pass the savings on to our 
customers. Would you rather get more computer for 
the money...or be entertained with color pictures? 

Here’s a fresh idea... Make Northgate and 
Dell's money-back guarantee program meaningful; 
Order from both companies. 

30 days later send back the loser. 

Or keep life simple and place your order with 
Northgate. Odds are it's the one you'll keep anyway. 





Northgate Computer Systems. Inc. 

PO. Box 41000. 

Plymouth. Minnesota 55441 


CALL TOLL-FREE 24 HOURS EVERY DAY 

8005481993 


Canada: 800-338-8383 


FINANCING: Use the Northgate Big N’ revolving credit card. We have 
millions in financing available We accept your Visa or MasterCard too. 
Lease it with Northgate. up to five-year terms aNSilable 

C Copyright Northgate Computer Systems. Inc 1969 All Rights Reserved Northgate. OMNI* 
KCY/103. Omntkey PLUS, and the Northgate 'N' logo are trademarks ol Northgate Computer 
Systems. IrK All other product and brai^ names are trademarks and registered trademarks 
of their respective companies 

Prices ar>d spedftcations are subiect to chartge wtthout notice Northgate reserves the right to 
substitute comportents ot equal or greater quality or performarree All items subiect to 
availability 

PS. Ask about OmniKey/PLUS. the rtew Northgate Keyboard designed the way you want! 


••• 

1 Full Megabyte RAM 
m% GREATER! 

32 Mbyte Hard Drive 

50% LARGER! 

12 MHz Processor Speed 


S169900 

BUYER'S SCORE SHEET. 

Read the Specs. Check the Leader. 

Total the winning checks and make your decision. 


Standard 

Features 

DELL 

✓ 

NORTHGATE 


Processor 

12.5 MHz 80286 


12 MHz 80286 


Memory 

5I2K 


One Megabyte 


Video Interface 

16 Bit Built-In 
(Factory Fixablei Only 


16 Bit Add-on 
(On-Site Fixablei 

— 

Display 

I2 ‘ VGA Mono .31 DP 


12 ' VGA Mono .31 DP 

Floppy Drive 

One - 1.2 or 1.44 


One - 1.2 or 1.44 


Std. Hard Drive 
Capacity 

20 Mbyte 


32 Mbyte RLL 

Hard Drive Type 

IDE Built-In 


Can use-RLL. MFM. 

IDE. ESDI 


I/O Capabilities 

2 Ser. 1 PP 


2 Ser. 1 PP 


Keyboard 

"Mushy Touch*’ 101 


Famous OmnlKey/102 


Software 

DIacnostic 


On-Une Help. MS-DOS 


Space Saver Case 

15"W. I5' L. 4"H 


I4.5”W. I6.5 "L. 5.5* H 


Moneyback 

Period 

30 Days 


30 Days 


Warranty 

1 Yr. Parts 6 Labor 


1 Yr. Parts 6 Labor 


Phone Tech 
Support 

Unlimited. Toll Free 


Unlimited. Toll Free 


Hours Open • 

Sales 

Standard Daytime. Eve 


24 Hours 

All Day Every Day 


Hours Open - 
Tech 

Standard Daytime 


24 Hours 

All Day Every Day 


TbUl 

S 1.699 


SI.699 


SCORE 

DELL 


NORTHGATE 



And the winner is... 


Call NOW! 
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Mtktkt 5 J TltbUs ftature you have amazing 
control over columns and rows of 
information. Great for making 
your own forms. 

Edit an equation using English-like 
commands. The Equation Editor 
builds and displays graphics- 
based equations. Is there a 
scientist in the house? 
Now your equations are 
simple to write. 

Of Mice and Menus... 
You asked for it! 


Easier to use. More 
features. No hardware 
upgrade. 

At WordPerfect Corporation 
we’re serious about listening to 
our users. While everyone else is 
trying to keep up with us, we’re trying 
to keep up with you. WordPerfect 5.1 is 
our latest response to your needs. 

Easier to use 

By adding pull-down menus and mouse support, 
we’ve made WordPerfect easier to learn and use. 
With context-sensitive help, you have more help 
in more places. And filenames can be longer. Name 
yomfUe Letter from Mr. Hart to Dr. Bums, instead 
of Hartbum.ltr. 

More features 

WordPerfect 5.1 boasts over 30 new features. Like 
Tables. Work with columns and rows of information 
like never before. Merge has been magnified, yet 
simplified. Creating mailing labels is a breeze. Tabs 
are now more flexible. Spreadsheet data can be 


retrieved right 
into a document. 
And with the automated 
equation editor, equations are 
simple to write. 

Memory requirements 

We’ve added more features, but not the need for 
more memory. WordPerfect 5.1 still runs in 384K 
of free memory, the same as 5.0. 

To get a copy of WordPerfect 5.1, see your 
local dealer. Or call us at 1-800-526-5059 for 5.1 
update information. 

With WordPerfect 5.1, your documents can look 
better than ever. Because only one word processor 
is WordPerfect. 


WordPerfect 

CORPORATION 

1555 N. Technology Why Orem UT 84057 

Telephone: 1-800-526-5059 Telex: 820618 FAX: (801) 222-4477 


WbrdFerfect is a registered trademark of WirdPerfect Corporation in the United States. 
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Just because a candy bar that 
once cost a nickel now costs 
75 cents, it’s easy to believe 
everything costs more these 
days. But not if you’re buy- 
ing personal computers! The 
12 20-MHz 80386-based 
PCs tested here cost about 
$2,600 on average, and 
even less when you include 
c dealer discounts. That’s 
9 roughly $6,000 less than the 

I price of the original Compaq 
|| Deskpro 386/20 when it 
Sl came out in September 
|b 1987, and it’s about $2,000 
5 1 less than the 20-MHz Dell 

I I System 3 10 cost at its intRxiuction in April 1 988. 

1 1 These machines aren’t trivial, either. We asked vendors to 
I ^ send us machines equipped with 2MB of RAM, a 40MB hard 
8 ? disk, and a VGA display adapter and monitor. Most of the 


computers come in large- 
format, AT-style cabinets, 
but others, such as the 
Northgate MicroStation 
386/20, have newer, small- 
footprint desktop configura- 
tions with fewer slots. 
While they’re not top-of- 
the-line PCs by any means, 
these machines deserve seri- 
ous consideration from per- 
formance-minded users 
looking for low-cost, entry- 
level models. 

But what is it that makes 
20-MHz 386 computers so 
inexpensive today? Why are 
these machines up to $6,000 cheaper to produce now than 
they were a mere two years ago? And even more importantly, 
are these new computers in the same class as their older and 
more expensive brethren? 


386/20S 

Off the Shelf 

Power at the 

Right Price 

With prices ranging from $2,395 to $2,995, 
these full-fledged 386/20s offer high 
performance at a low price. Some 
compromises ... but some surprises, too. 

by John Dickinson 
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COMPETITION A FACTOR 

Competition has certainly made the prices 
of 386-based PCs go down during the past 
two years. You can bet, for instance, that 
Dell’s bold pricing of the original System 
310 brought the price of the equivalent 
Compaq or IBM system down. Similarly, 
more-aggressive vendors underpriced Dell 
and its peers, and today that same Dell 
System 310 costs $4,200 with a VGA 
monitor and 40MB hard disk. The Com- 
paq Deskpro 386/20E, the small-footprint 
model that replaced the original 386/20, 
costs $6, 100 with built-in VGA. 

That explains some of the price differ- 
ence between the original Compaq and 
these $2,600 machines. What explains 
more of the difference is that important 
technical and marketing factors have creat- 
ed a class of commodity machines based 
on 20-MHz 386 technology and assembled 
from standard, readily available parts. 
You’ll want to weigh those factors careful- 
ly before considering a high-performance 
rc that costs as little as these twelve do. 

To start with something fundamental as 
well as simple, the price of Intel’s 20-MHz 
80386 processor has tumbled from $475 in 
1987 to $201 now. In that same period, the 
“glue” chips requited to merge processor, 
memory, and other discrete components 
into a functioning PC system board have 
come down in price by equally large pro- 
portions owing to increa^ production. 
That price change has affected Compaq’s 
and IBM’s pricing just as much as it has 
affected those of Amax Engineering 
Corp. , C-Squared Microsystems, and oth- 
er vendors whose machines are reviewed 
here, so there is no need for concern. 

You should be concerned about the per- 
formance, construction quality, and ser- 
vice that you’ll get with these machines 
relative to more-expensive models. Per- 
formance is one area where PC Labs’ 
benchmark tests will tell you exactly what 
to think. And 10 of these 12 machines suf- 
fer from the lack of a memory cache. 

Intel’s 20-MHz 386 technolo^ intro- 
duced cached memory to the PC industry. 
While caching was nothing new to main- 
frames and minicomputers, Intel’s 82385 
cache controller, combined with 32K of 
static RAM, brought breathtaking per- 
formance to the PCs that use it. A memory 
cache allows fast memory to serve as a 


For the features section of this issue, the 
associate editor was Edward L. Perratore 
and the project leaders were Bill O'Brien 
and Pamela J. Milland. 
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buffer between a fast processor, such as 
the 20-MHz 386, and lower-speed memo- 
ry, including 100-nanosecond or slower 
dynamic RAM chips. 

By storing data likely to be needed or 
recently used by the processor in high- 
speed (expensive) SRAM, you can have a 
main system memory made up of slower, 
less expensive DRAM. Without a proces- 
sor RAM cache, wait states have to be in- 
serted into memory fetch and store cycles 
to allow the slower DRAM chips to keep 
up with processor requests. 

KEEPING THE COST DOWN 

Like any other performance enhancement, 
designing and building cache technology 
adds to the cost of a PC. Eliminating a 
memory cache is one way to bring down 
the cost of building a 38^based PC, and 
ten of the vendors here have done that, re- 

The Intel 20-MHz 80386 
processor in 
these PCs has tumbled 
from $475 in 1987 to $201. 
The “glue” chips 
required to create a 
system board have 
dropped by equally 
large proportions. 

suiting in performance for those machines 
that is roughly 1 1 percent slower than that 
of the origin^ Compaq Deskpro 386/20. 
That’s not terrible performance, and many 
higher-priced machines perform about the 
same. But you might want to consider the 
more-expensive machines reviewed here, 
which offer memory caching and higher 
performance. 

(^ality is something that is immeasur- 
able; you have to use a machine for six 
months, a year, or even longer to deter- 
mine just how long your machine is going 
to last. Our reviewers report on how well 
each machine seems to be put together, but 
remember that to keep costs down, the 
manufacturer simply has to use less expen- 


sive and therefore lower-quality parts. 

The key component among these parts 
is the system board, and vendors that make 
these and other machines report a wide 
range of prices. They range from about 
$300 for a bare-bones, Taiwanese-manu- 
factured board (designed to mn without a 
memory cache) to about $ 1 ,3(X) for a do- 
mestically manufactured board with a 
memory cache and with the processor and 
memory installed. Installing a 386 proces- 
sor and 2MB of RAM in the Taiwanese 
board brings its cost up to about $1,000. 
These system boards include BIOS chips, 
and once you have the board, all it takes to 
build one of these machines is to equip it 
with components compatible with the 
BIOS. 

The rest of the components, such as the 
video card and monitor, disk controller, 
floppy and hard disk drives, keyboard, 
power supply, and cabinet, also have a 
wide range of prices. While it seems that 
these vendors pay about the same as ven- 
dors of more-expensive machines, a small 
difference in the price of these components 
can make a significant quality difference. 
A 300-watt power supply, for example, 
doesn’t cost substantially more than a 200- 
watt model, but you may regret having a 
smaller one if you add a power-hungry ex- 
pansion board someday. 

A small price difference between flop- 
py disk drives can indicate serious differ- 
ences in reliability. More important, how- 
ever, is the hard disk, and the disks in these 
machines differ little in price, perfor- 
mance, and quality from most others on 
the market. To prove it to yourself, just 
take a look at the disk performance statis- 
tics for these machines compared with the 
original Compaq Deskpro 386/20 used in 
PC Labs’ benchmailc tests. The drives all 
have access times in the 26- to 32-millisec- 
ond range, and their DOS File Access 
benchmark test scores are quite competi- 
tive. On the other hand, the video perfor- 
mances vary by quite a bit, reflecting the 
quality of the various VGA adapters used 
in the machines. 

WHAT YOU REALLY GET 

A larger question is what components will 
be in the machine you actually buy. As- 
semblers of PCs like to buy these parts in 
large quantities and are always on the look- 
out for the best buys. So, while a machine 
tested for this review may have a VGA 
adapter from one vendor, foe one you buy 
may have an adapter built by another. The 
one you get may be inferior or superior to 
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the one tested here, and until you use it, 
you’ll have no way of knowing. 

The machines tested here are assem- 
bled both domestically and overseas. The 
most difficult components to manufacture, 
system boards and disk drives, are pur- 
chased by these vendors. The cost of Hnal 
assembly is relatively small, with the actu- 
al place of assembly not being a major con- 
cern. 

Service is also an area that is hard to 
measure, but every vendor we talked to 
while preparing this story said that the big- 
gest factor in holding down its costs is low 
overhead. This iiKludes advertising costs. 


manufacturing facility costs, and employ- 
ee benefits, but it also includes the quality 
of the manuals you get and the service 
you’ll receive if you have trouble. Some 
more-expensive machines come with 24- 
hour support accessible via 800 numbers, 
one-year on-site service, and other cus- 
tomer benefits that Just can’t be delivered 
for $2,600. (Of course, not all expensive 
machines come with these benefits, ei- 
ther.) 

Don’t despair, though — there are some 
pleasant surprises here. Our lowest-priced 


entry (tied with Tangent), from ACMA 
Computers, has the stringent PCX Class B 
rating as proof of its engineering, while the 
Northgate MicroStation 386/20 comes 
with all the service and support that has 
made Northgate Computer Systems one of 
the leaders in the direct-mail market. 

So read these reviews carefully and 
make sure the machine you select is going 
to deliver the perfmmance and quality you 
want. Then cdl the vendor to ensure that 
you’ll get the level of support you need. 

In finding out what the 12 lowest-cost 
machines actually are, PC Magazine con- 
tacted 97 computer vendors. To reflect the 


CONSOLIDATING THE PC MARKET THE INTEL WAY 


by John Dickinson 

If Intel had its way, this story wouldn’t get published. Accord- 
ing to the company’s plans for the 386 market, the current 1 6- 
MHz 80386SX and the up-and-coming 20-MH7. 80386SX 


processors should be the bases for the entry-level 386 market, 
not these full-fledged 386/20s. But the market isn’t playing it 
that way — at least not yet. 

The 386SX processor offers 32-bit processing with 16-bit 
memory access and was designed 
to take over for the older — and 
less capable — 80286 processor. 
Machines like those reviewed here, 
however, are priced so attractively 
that it’s hard to imagine why you’d 
be satisfied with the slower mem- 
ory performance of an upgraded 
AT-class machine when you can 
have the real thing for the same 
money or less. Even if you decide 
to spend $1,000 more than the 
price of one of the machines re- 
viewed here, you’ll get better per- 
formance for your money in the 
true 386 market. 

But lower-priced SX machines 
are on deck and ready to come up 
to bat. After all, Intel’s plans re- 
ally require that you stop buying 
286-based PCs; consequently, PC 
vendors have been responding to 
Intel’s aggressive pricing and mar- 
keting moves by building SX- 
based machines that are becoming 
price-competitive with 286s. Look 
for them here in PC Magazine 
next month. Also, expect the 
number of choices to dwindle in 
the next year or two as the 286, the 
16-MHz 386, and other PC op- 
tions are consolidated into a likely 
lineup of 20-MHz 386SXs, 25- 
and 33-MHz 386s, and 486s. ■ 
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market accurately, we chose six direct- 
marketing companies and six dealer-based 
vendors. Those companies marketing 
through dealers may offer additional dis- 
counts to the prices quoted here, so consult 
the features table for each vendor’s distri- 
bution method. The reviews follow alpha- 
betically, while the features table is ar- 
ranged in ascending price order. 


ACMA COMPUTERS INC. 

ACMA 386/20 
Professional System 

by Winn L. Rosch 

A quick list of its essentials tells most of 
the story of the ACMA 386/20 Profession- 
al System from ACMA Computers: small 
footprint, 20 MHz, FCC Class B certifica- 
tion. The smallish system — it measures 
5.75 by 17 by 16 inches (HWD) — is a little 
short on speed, but it does not lack work- 
manship. 

The low $2,395 price of the standard 
system sacrifices one performance item: a 
memory cache. The 80-nanosecond 
DRAM memory is merely interleaved, re- 
sulting in performance that brings up the 
rear among its peers. Included in this con- 
figuration is a NEC Multisync 2A color 
display with built-in tilt/swivel base. The 
standard keyboard is manufactured by 
MaxiSwitch and duplicates the IBM 101- 





The $2,395 ACMA 386/20 Professional 
System boasts a small footprint — 5.75 by 1 7 
by 16 inches (HWD) — and high-quality 
construction, including neatly dressed wires, 
good-sized turbo and reset buttons, and 
room tor up to 1 6MB of 32-bit memory. 
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FACT FILE 


ACMA 386/20 Professional System 
ACMA Computers Inc., 1 1 7 Fourier Ave., 

Fremont, CA 94539; (800) 666-8898, (41 5) 438- 
4400. 

Ust Price: With 2MB FIAM, 40MB hard disk. 

1 .2MB 5.25-inch floppy disk drive, VGA monitor, 
$2,395. DOS 3.3, $75; DOS 4.01 , $85. 

In Short: A reduced-footprint model, the ACMA 
38620 Professional System features interleaved 
memory, four drive bays, good overall 
construction, and FCC Class B certification. 

CIRCLE 420 ON READER SERVICE CARD 

key Enhanced-style layout. DOS is option- 
al: $75 for 3.3, $85 for 4.01 . ACMA does 
not supply OS/2. 

The compact chassis doesn’t constrain 
memory capacity. In eight SIP sockets, the 
ACMA’s Helm Engineering (Taiwan) sys- 
tem board holds up to 8MB RAM, with 
16MB of 32-bit memory total. In the 
ACMA’s standard configuration, all sock- 
ets are filled with 256-kilobit SlPs. While 
1 -megabit SIPs can also be used, the two 
sizes cannot be mixed. The SIPs, located 
at the front end of the expansion slots, may 
interfere with some full-length expansion 
boards, and the ACMA 386/20’s RAM 
shadowing puts 384K of the memory total 
out of the reach of applications. 

EXTENDED SETUP 

Through the system’s extended setup pro- 
cedure for the eight Chips and Technol- 
ogies VLSI chips that make up the princi- 
pal circuitry of the ACMA 386/20, you 
can program either 8 MHz for compatibil- 
ity or 10 MHz for a dash of extra perfor- 
mance. A coprocessor socket accommo- 
dates either an Intel 80387 or Weitek 3167. 

Typical of small-footprint computers, 
the ACMA lops off inches by shorting you 
on drive bays. A stack of three half-height 
bays on the right is complemented by a sin- 
gle vertical one-third-height bay clamped 
on the left edge of the main bay. All four 
have front-panel access suitable for re- 
movable media. 

While the larger bays use standard AT 
rails — a spare pair are thoughtfully includ- 
ed with the system — the small bay makes 
mounting a drive Machiavellian. Fitting a 
3.5-inch drive can be a trial by tedium, 
which requires that the entire bay be re- 
moved from the chassis to reach two of the 
screws holding the diminutive drive in 
place. Power for the four-drive system 
maximum is supplied by a 2(X)-watt unit 
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from Taiwan Liton Electronic Co. 

The $2,395 price of the ACMA in- 
cludes your choice of a high-density 5.25- 
or 3.5-inch TEAC floppy disk drive. The 
40MB hard disk, made by Seagate, has 
MFM data encoding and registered a 31- 
millisecond access time on the PC Labs 
BIOS Disk Seek benchmark test. Both the 
floppy and hard disk drive are handled by a 
National Computer 16-bit combination 
controller, which supports 1:1 hard disk 
interleaving. 

Three of the four 16-bit slots are filled 
in the tested unit. A generic 16-bit I/O 
adapter (that carries all of the system 
input/output ports — two serial, one paral- 
lel, and one game) and an Orchid 16-bit 
ProDesigner VGA adapter fill the remain- 
ing two slots, leaving a total of five slots 
free: two 8-, one 16-, and two 32-bit for 
further expansion . 

The contents of the setup memory are 
altered by procedures that are contained. 


The quality of ACMA’s 
386/20 is nearly major- 
league, with neatly 
dressed wires and fully 
functioning controls. 

along with diagnostics, in the American 
Megatrends system BIOS. ACMA also 
supplies sever^ utilities on disk, including 
an EMS driver that works in conjunction 
with the Chips and Technologies chip set 
to turn extended memory into expanded. 

With the exception of a poorly fitting 
keyboard connector, the overall quality of 
the ACMA 386/20 falls just short of ma- 
jor-league. Wires are neatly dressed. The 
two large, three-quarter-inch push but- 
tons — turbo and reset — and the three indi- 
cators on the 3.5- by 2-inch control panel 
are attractive and fully functional. ACMA 
backs its system with a one-year warranty 
on parts, two years on labor. Unfortunate- 
ly the documentation attempts to be chatty 
but fails to communicate vital information 
about the system. It’s vague and at times in 
error. 

Choose the ACMA 386/20 for better- 
than-average construction quality and its 
reduced footprint. You’ll have to be will- 
ing to sacrifice speed, but for $2,395 it’s 
not too big a sacrifice. 
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AMAX ENGINEERING CORP. 

Amax PC/386-20 
Business System 

by Alfred Poor 

The Amax PC/386-20 comes with docu- 
mentation in a striking black slipcase that 
proclaims in bold red script: “No Sur- 
prises!” In general the sales slogan fits this 
$2,750 system well, although you will find 
a twist or two before you’re finished. 

The full-size case has a bit more styling 
on its front than the typical clone, but in- 
side it is a familiar chassis with five half- 
height drive bays, three of which accept re- 
movable media. The case is solidly 
constructed: instead of the cheaper spot- 
welding used in less sturdy designs, the 
mounting cage for expansion card brackets 
has a continuous weld that joins it securely 
to the back of the case. 

The components in the machine hold 
few surprises. The disk drives are a Sea- 
gate 40MB hard disk and a TEAC 1 .2MB 
floppy disk unit. The 16-bit combination 
controller is made by National Computer; 
this isn’t as common as the Western Digi- 
tal card but is a popular choice among the 
lower-cost machines. The monitor is a 
Hyundai 14-inch VGA screen with a built- 
in tilt/swivel base. DOS 3.3 or 4.01 is in- 
cluded in the $2,750 price. 

There were few surprises in the ma- 
chine’s performance on the PC Labs 
benchma^ tests. In general, the results 
were average, with one large exception. 
The video tests put the Amax near the top 
of the field. The video adapter was the rea- 
son behind this surprise; Amax uses the ex- 
cellent ATI VGA Wonder card with a bus 
mouse port built right in. It includes a 
Microsoft-compatible mouse and works 
with the genuine Microsoft rodent without 
problems. 

The case holds some other good sur- 
prises. One was the presence of labels on 
all the I/O port connectors. Even better is 
the FCC sticker on the back: this unit 
sports a Class B rating, while most com- 
petitors offer the less stringent Class A rat- 
ing. While there are many factors involved 
in getting the higher rating, it is at least in 
part a measure of the design and construc- 
tion quality of the machine. 

MIXED MESSAGES 

The motherboard came stuffed with 100- 
nanosecond 256-kilobit chips. The board 


uses unusual DIP sockets for memory, 
with offset pairs of rows to accept both 
256-kilobit and 1 -megabit chips, giving 
you more flexibility in configuring the sys- 
tem memory. (Now that 1Mb chips are 
generally cheaper per bit than 256-kilobit 
chips, this arrangement offers some eco- 
nomic advantages.) The socket arrange- 
ment is potentially confounding, though; 
you’ll have to install memory chips care- 
fully to avoid inserting pins into the wrong 
slots. 

Another mixed blessing was the pres- 
ence of the Chips and Technologies 
advanced setup utility in ROM. This pro- 
gram lets you reconfigure nearly every- 
thing, from bus speeds to memory maps. 
Amax does make it hard to create a bad 
configuration, but there are some options 
where a little fiddling could quickly create 
an unbootable system. On a more positive 



A full-size, solidly built box is one of the 
distinguishing features of the $2,750 Amax 
PC/386-20 Business System. The mounting 
cage for the expansion card brackets sports 
a continuous weld, which securely joins it to 
the back of the case. 


note, this utility lets knowledgeable users 
tune their systems for maximum perform- 
ance. 

There were even some surprises — 
ranging from disappointing to downright 
humorous. The documentation is skimpy 
at best. There are two thin booklets, on the 
display adapter and the I/O card, and a 35- 
page manual covering the motherboard. 
The motherboard manual is much better 
than average — it is clearly written and 
typeset — but it still is too small and leaves 
out too much important information that 



Amax PC'386-20 Business System 
Amax Engineering Corp., 47315 Mission Fails 
Ct., Fremont, CA 94539; (800) 888-AMAX, (415) 
651-8886. 

List Price: With 2MB RAM, 40MB hard disk, 

1 .2MB 5.25-inch floppy disk drive, VGA monilof, 
[X3S 3.3 or 4.01 , utilities, $2,750. 

In Short: The Amax doesn't fully delnrer on its 
promise of "no surprises." but its combination of 
low price and reasonable performance makes it a 
solid, tow-cost 386. 

CIRCLE 421 ON READER SERVICE CARD 

novices are likely to need. 

The most startling surprise, however, is 
that the handsome slipcase with the “No 
Surprises!” emblem also carries the leg- 
end “Amax 286 Series User’s Guide”; 
this is sure to unsettle or amuse anyone 
who expected to find 386 documentation. 
According to an Amax representative, this 
misprint is being corrected. 

Tlie Amax PC/386-20 ends up running 
down the center of the road in comparison 
with the others in the pack. Its price is right 
about in the middle, along with its per- 
formance scores. It has nice features and a 
few quirks, none of which are enough to 
swerve it to one side or the other of the val- 
ue line. It stands as a reasonable if unexcit- 
ing choice among good values. 


BUS COMPUTER SYSTEMS INC. 

Bus 386/20 

by Winn L. Rosch 

Tight budgets and network anchors mix 
about as well as crude oil and water — with 
about the same disheartening results. With 
the Bus 386/20 from Bus Computer Sys- 
tems, however, you have hope of bringing 
the desire and reality back together. The 
system has enough proven reserves to hold 
sufficient mass storage to anchor almost 
any network, yet it won’t extract a high 
capital cost. 

A tower system that costs just $2,450 in 
standard trim, the Bus 386/20 delivers a 
full seven half-height 5.25-inch drive bays 
in its massive 25- by 7- by 16.5-inch 
(HWD) confines. With its 20-MHz 80386 
microprocessor and interleaved memory, 
it has enough power for serving almost any 
need. Includ^ in the system price is an 
Imtec 1455N VGA display with a 13.5- 
inch (diagonal) screen. DOS 4.01 ($75) 
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and OS/2 1 . 1 ($173) are not included. 

The 80386 processor, as well as room 
for an optional 80387 math coprocessor, 
resides on a Chicony system board. The 
Bus 386/20's real personality arises from a 
combination of its eight major Chips and 
Technologies VLSI chips and an Ameri- 
can Megatrends BIOS. Both setup and di- 
agnostic routines are in the ROM. 

System memory fits into eight SIP 


by Matt Ross 

You may have noticed that the number 
of vendors selling PCs ha.s increased 
dramatically over the past two years. 
Largely, this is because quality stock 
parts have become readily available. 

Now that the number of first-source 
vendors selling these parts has in- 


sockets sprinkled between expansion 
boards, which mn off the 8-MHz expan- 
sion bus. Either 256-kilobit chips or one 
I Mb chip can be accommodated. A full 
quota of the former filled out the 2MB 
RAM of the evaluation system; the moth- 
erboard maximum is 8MB. Another SMB 
can be crammed into the Bus system's sin- 


creased. the clone market has explod- 
ed. Just about anyone can buy all the 
necessary parts needed to assemble a 
competent computer these days. And 
just about everyone docs. 

What does it take to build a 386? 
Here is a grocery list of components 
from some of the major manufacturers: 


gle 32-bit expansion slot to take total ca- 
pacity up to 16MB. 

A full 384K of the system's memory is 
devoted to ROM shadowing. Although the 
shadow function can be disabled, this 
memory cannot be freed up for other uses, 
according to Bus Computer Systems. 

Two 8-bit and five 16-bit slots complete 
the Bus system's expansion capabilities. 
Three of these slots are filled in the stand- 
ard configuration: a generic 8-bit board 
provides the system's one parallel, one se- 
rial, and one game port. Sixteen-bit slots 
hold the 256K ATI VGA Wonder video 
adapter and Western Digital disk conbol- 
ler that are included in the $2,430 price. 

The latter uses the IDE interface and is 
matched with a 40MB Western Digital 
hard disk that delivers good {28-millisec- 
ond) performance. The disk performance 
on PC Labs' benchmark tests was solidly 
in the middle of the pack. 


PCs: Why They’re Multiplying like Rabbits 



System board 

American Megatrends Inc. (AMI), Hauppauge, Micronics, 
Mylex, Orchid Technology. 

BIOS 

American Megatrends Inc. (AMI), Award. Phoenix. 



Disk controller 

Adaptec. Data Processing Technology (DPT). Data Tech- 
nology Corp. (DTC). Konan Corp, . Western Digital. 




Hard disk 

Connor Peripherals. Control Data Corp. (CDC), Imprimis, 
Maxtor, Miniscribe, Seagate. 


Floppy disk drive 

Chinon. Fujitsu. MiCsubishi. Mitsumi. TEAC, Toshiba. 



Video adapter 

ATI Technologies. Orchid Technology, Renaissance GRX. 
Video Seven. Western Digital/Paradi,se. 

Power supply 

Liton, Kingspao. Power Tronic, Scasunic. Sun Moon Star. 
Tiger. 


Case 

Most PC cases arc pnxiuced in Tawain. 



Keyboard 

Chicony America, Focus Electronic. Fujitsu. Honeywell, 
Key Tronic. MaxiSwitch, NMB Technologies' Hi-Tek. ■ 


DISK DRIVE OPTIONS 

In addition to the one hard disk, the West- 
ern Digital controller will also handle two 
floppy disk drives. Optional hard disks, 
available with capacities up to 330MB, re- 
quire another controller. One Chinon 
1 .2MB floppy disk drive came in the 
standard configuration. 

You'll find two pairs of internal half- 
height bays, which will also accommodate 
full-height devices, in addition to the three 
half-height drive bays with front-panel ac- 





Measuring in at 25 by 7 by 1 6.5 inches 
(HWD), the $2,450 Bus 38&20 is a massive 
lower system that plays host to seven half- 
height 5.25-inch drive bays. A custom-built 
keyboard enharxies IBM's standard 
Enhanced-style design with a left-hand 
double column of 1 2 function keys that 
duplicate those on the lop row. 
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Pdp Up Programs and Files, 

Free TSR Memory, Share Data 

Switch'll automatically lists up to 100 of your 
commonly used programs in a menu customized for 
your PC. You start your programs by simply 
pointing to them on the menu. Then, 
whether you're in the middle of 1-2-3, 

Word Perfect or dBase, a key-stroke 
moves you instantly to another program 
or file. Then back, or switch to another. 

And another. 

Forget savc/cxit/load/restorc. Forget 
wasted time staring at a blank screen. 

Easily move data between previously 
incompatible programs without retyping. 

You'll pay for Switch-It in saved time 
the first week you use it! 

Switch-It uses your hard disk or 
EMS memory for swapping. You have 
full memory (up to 600K) available for 
every program, even if you have only 640K ~ 

of RAM. and your memory-resident programs run free, 
in zero RAM! No more TSR conflicts or crashes. 


(ta) Uersioa 3.1 

(c>l9B9 letter SoftMre TeckMla)! 
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t * Select, 4-J * In, let * Mert 
<F1Z> * Suite! 


Fast and Easy to Install and Use; 

Give Your PC OS/2 Features Today! 

• Instant access to all your programs via simple menu 

• Run and switch between 1(X) programs, all in 640K 
Word process or spreadsheet several 
files at once 

Free up all menwry used by TSR.s 
Takes advantage of all available memory 
Transfer text or numbers belNwen programs 
Requires only 22K of RAM 
Recall, edit and execute DOS commands 
Automatic installation searches your hard 
disk and builds a menu of popular programs 
Run multiple DOS applications under OS/2 
Mix text and graphics programs 
Works with ail popular programs 
Supports CGA. EGA and VGA graphics 
No learning, installs in under one minute 
Network compatible 

Requires IBM PC or compatible, MS-DOS 2.1 
and above, minimum 256K RAM. 

Order ToU Free 1-800-848-0286 


SPECIAL OFFER 


$79.95 


INTRODUCTORY 

PRICE 


FREE ET-Phone''' with Switch-It purchase 

Every imaginable phone function for your PC. Auto-dial, speed- 
dial. redial, longdistance, call logging and notes. dBase file 
format. Over 2000 built-in phone numbers for airlines, hotels, 
major companies. Prints labels, supports all phone services, 
many utilities. $49 if purchased separately. 


S*mrh-li tuvi FT-Phimr arr tndrmarlis ofBftterSf^ymrr Trthnolofy. Inc. 


Please send Switch-It at your special 
introductory price 
Plus Free ET-Phone ($49 value) 

Shipping & Handling (Overseas $15.00) 

MA residents add 5% sales tax 
TOTAL 

□ Check cncl. □ M/C □ Visa Card No 

Signature Exp. _ 

Name 

Company 

Address 

City/St. /Zip 

Phone 

For Technical Information Call: 508-879-0744 


$792)5 

+ $5.00 


BETTER SOFTWARE TECHNOLOGY, INC. 55 New York Ave., Framingham, MA 01701 
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Slimmer. Trimmer. The world's smallest 386, standing not even 
as tall as America's favorite diet cola. Obviously Northgate has 
lost a few pounds. 


At least in the 386/20 piaured above. But it hasn't lost anything else. 
How do we pack a 20 MHz real 386 system with a 40 MB hard drive 
into this space saving, smallest 386 ever introduced? 

We do it. 


It comes with a VGA monitor and all the usual Northgate guarantees. 


Slim price too: $2,399.00 for the entire system. Let's see the 
competition match this. 


Come to think of it.. .there is no competition. This is one of a 
kind. A Northgate original. If you're thinking of slimming down, 
call 1-800 548 1993, and we ll tell you more about it. 


Of course we still make the bigger 386. It's up to you. 
Northgate Computer Systems: regular or diet. 



/V 


NORTHGATE COMPUTER SYSTEMS. INC. 

13705 First Avenue North 
Plymouth. Minnesota 55441-41000 
1-800 548 1993 


diet Coca-Col« diet Coke and (he Oynamkc Ribbon devKe are recisiered Irademaiks of The Coc*<ola Company 
0989 FREBCRC LTD 'NORTHGATE COMPUTER SYSTEMS liK 





cess, inside the Bus. One of these drive 
bays is a tight fit for a full-height drive and 
difficult to maneuver a drive into. All of 
the bays require direct mounting of disk 
drives; just screw them in place. Only if 
you fill the Bus with half-height devices 
will you run out of power connections. 
The 250-watt switchable 1 15/235-volt AS- 
TEC power supply is wired with connec- 
tors for up to six drives. 

The Bus Computer keyboard is custom- 
manufactured using Alps key switches. It 
further enhances IBM’s standard 101-key 
design with a left-hand double column of 
1 2 function keys that duplicate those on the 
top row. The keyboard cable, which mea- 



BUS3S6 20 

Bus Ccinputer Systems Inc . 135W.26thSt .8th 
FI . New York. NY 10001 ; |800| 451-5279. (212| 
627-4485 

UsI Price: With 2MB RAM. 40MB hard disk, 

1.2MB 5.25'inch floppy disk dnve. VGA monitor, 
utilities. S2.4S0, DOS4.01.S75:OS2 1,1.$175. 

In Short: A tower-model 80386. the Bus 386 20 
otters plenty ol mass storage possibilities m its 
seven halt-height disk bays and 250-watt power 
supply Marred by medKXre wtxkmartship. 4 is 
still blessed with a two-year warranty. 
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sures 4 feet when relaxed, stretches to a 
full 8 feet in length. 

The Bus chassis is a strong, spot-weld- 
ed steel frame suitable for any computer, 
but its workmanship leaves something to 
be desired. A snarl of wiring convolutes 
the area in front of the expansion slots; the 
lower ends of expansion-board retaining 
brackets are not properly held in place by 
slots; and the electronics of the control 
panel, complete with mote jumpers than 
the Pan-American Games, are not fastened 
at all but only loosely attached by a single 
connector. 

The aura of dubious workmanship of 
the evaluation system was reinforced by a 
lack of FCC certification on the case. (Ac- 
cording to a spokesperson for Bus. Class B 
certification is pending for the 386/20 
package.) On the other hand, the system is 
backed with a generous two-year parts- 
and-labor warranty, which can be comple- 
mented with optional on-site service from 
GE for $250 per year. 

Overall, the Bus 386/20 is a messy but 
workable tower computer with plenty of 
room for expansion. Choose it when your 
needs are likely to grow but your budget 
won't. 



With a list price of $2,695, the 386-20 
falls squarely in the middle of the pack in 
terms of price . A look inside the system re- 
veals an interesting mix of familiar and un- 
usual feahires. 

You might think that the "C^" stands 
for “con.servative clone" when you see 
the roster of components. The hard disk is 
the standard for this class: a Seagate half- 
height 40MB drive. The TEAC 5,25-inch 
1 .2MB floppy disk drive and Taiwanese 
I/O card are also typical. The disk drives 
are driven by a National Computer combi- 
nation controller — a favorite choice 
among these low-cost clones. The front 
panel on the case sports the usual keylock, 
reset, and turbo buttons, and lights for 
power, turbo, and hard disk access. There 
ate familiar Phoenix BIOS ROM chips, 
with their distinctive black-on-ted label- 
ing, on the motherboard. 

Some features ate not as typical, how- 
ever. Instead of some no-name, brown- 
bag clone display adapter, for example, 
the C* 386-20 arrived with an ATI BASIC 
VGA card. This card does not offer Super 
VGA 800 by 600 extended resolution, but 
it is a 16-bit card that yields better petfor- 



The 386-20 ($2,695) uses a variety of 

familiar clone parts, like a Seagate hard disk 
and TEAC floppy disk drive Welcome 
surprises include a 16-bit ATI BASIC VGA 
card and a bright 1 3-inch T atung monitor that 
offers two special color-text modes besides 
the normal full-color graphics mode. 


mance than 8-bit models. The card was 
paired with a Tatung 14-inch color screen; 
this monitor has a switch on the front that 
allows you to select two special color-text 
modes in addition to the normal full-color 
mode. The video system, a reasonable 
combination, is better than the PC Labs 
video benchmark test scores indicate. 

Other performance results were equally 
varied. Processor and memory perfor- 
mance are in the bottom half of the dozen 
machines reviewed, but not out of the ordi- 
nary for a noncached 20-MHz 386 PC. 
The Seagate hard disk finished with the 
fastest small-record DOS File Access 
score and the second-slowest large-record 
score on the PC Labs hard disk benchmark 
tests, with its BIOS Disk Seek score being 
in the middle of the pack. 

MOTHERBOARD MEMORY 

The motherboard is made by Microcom- 
puter Business Inc. and relies on the Chips 
and Technologies chip set. It has DIP 
sockets for memory, but many of these 
sockets are inconveniently located under 
the hard disk drive bay. TTie motherboard 
can accept either 256-kilobit or I -megabit 
chips and can hold up to lOMB in all. The 
as-tested system had the required 2MB of 
RAM. and while it is designed to use the 
slower KXf-nanosecond chips, there were 
both 80- and lOO-ns rated chips installed. 

The motherboard also has a typical 
complement of expansion slots, but with 
an unusual feature. There are a pair of 8-bit 
slots, five 16-bit slots, and a single propri- 
etary-design 32-bit slot. While most other 
clone motherboard designs let you use the 
32-bit slot for 8-bit cards, the MBI design 
accepts only the 32-bit memory card. Con- 
sequently, unless you expect to install 
mote than 10MB of RAM. this extra slot 
will just take up empty space inside your 
case. 

The MBI motherboard also has a bank 
of configuration switches, a feature rarely 
seen. The designers did make one good de- 
cision related to this, however; they silk- 
screened a table of switch settings right on 
the motherboard, so that you will not have 
to search for long-lost documentation if 
you ever need to change the configuration. 
That may be a good idea, since there is lit- 
tle other incentive not to lose the system 
documentation. The manuals arrive in a 
handsome slipcase and binder set, with the 
C^ logo proudly displayed. Open the box 
and you will find next to nothing. The ac- 
tual manuals weigh less than 10 ounces, 
and half of that is a preprinted manual from 
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LOW-COST 20-MHz 386s: SUMMARY OF FEATURES 


^ 

I (Productt Itttd In Moenting pffc> Ofdtf) 


The following comrnentaiy analyzes some of 
the terms in this table of fratures. The 
phrases In boM type are Nsted in the same 
order as h the left-hand column of the table. 

List price For the sake of price 
comparisons, our standard configuration 
includes 2MB RAM. a 40MB hard disk, one 
high-density floppy disk drive. VGA video 
dispiay. at least one parallel and one serial 
port, ^ a keyboiud. AH 12 of the PCs 
reviewed here should nearly match these 
requirements, since this Is the configuration 
PC Magazine used to determine the 12 
cheapest 386 20‘MHz PCs. What each 
vendor sent to PC Labs is listed as the 
tested configuration. 

DOS Note that 8 of the 1 2 vendors do not 
include the price of DOS in their standard list 
price. 

Hard disk options The number of different 
hard disks the vendor offers for a machine is 


often indicative of how much customizing is 
a\^MIe. We are listing what we believe are the 
meet poptiar choices. See Disk controller 
manutocturer and type for an explanation of 
the interface types. 

Disk controller manufacturer and type Within 
the 386 PC environment, the three most 
common hard disk interfaces are ST-506. SCSI 
(smalt computer system interface), and ESDI 
(enhar)ced small device interface). ST-506 uses 
one of two data encoding methods. RLL (run 
length limited) and the older MFM (modified 
frequency mo^lation) scheme. All data is 
encoded onto and read from your hard disk as a 
series of polarity-reversing bits representing 
ones arfo zeros. Nine such bits would be needed 
to store 12 bits of data in MFM format, and only 
six polarity changes are required with RLL 
format; thus, MFM takes more space than RLL. 

Both SCSI and ESDI require special hard 
disk controllers and cannot run off existing PC- 
XT or PC AT controllers. A new interface that 
offers good performance at a lower price than 


ESDI or SCSI is IDE (inforface design 
enhancements). 

Bus dock speeds Bus speed becomes more 
important as computers run at faster dock 
speeds. A computer's bus speed may actually 
be too fast for expansion cards, most of which 
operate at 8 MHz. 

The BIOS version and date may affect PC 
Labs' benchmark test results. Those purchasing 
the same machine with a different BIOS version 
may encounter some variations in performance. 

Memory chip size Kb and Mb refer to kilobits 
and megabits, respectively. 

Chip packaging Memory chips come in a 
variety of styles: DIPs, SiPs, and SIMMs. The 
dual in-line package (DIP) is the traditional 
buglike computer chip sprouting 8. 14. 24, or 
even 40 or more metal legs (evenly divided 
between right and left sides). Single in-line 
packages (SIPs) are single-package arrays of 



ACMA 366/20 

Professional 

System 

□ 

Tangent 320 

Computer Market 
Place Ultra 

10*386 

Bus 386/20 

Northgate 

MicroStation 

386/20 

List price 

$2,395 

$2,395 

$2,397 

$2,450 

$2,549 

TESTED CONFIGURATION 

Configuration includes 

2MB RAM, 40MB 
hard disk. 1.2MB 
floppy disk 
drive. VGA 
monitor: 

1 serial. 

1 parallel, and 

1 game port; 
diagnostics. EMS 
driver 

2MB RAM. 40MB 
hard disk, 1.2M6 
floppy disk 
drive. VGA 
monitor; 

1 serial. 

1 parallel, and 

1 game port 

2MB RAM, 40MB 
hard disk, 1.2MB 
floppy disk 
drive, VGA 
monitor; 

2 serial, 

1 parallel, and 

1 game port 

2MB RAM. 40MB 
hard disk. 1 .2MB 
floppy disk 
drive, VGA 
monitor. 1 
serial and 1 
parallel port, 
utilities 

2MB RAM. 42MB 
hard disk. 1 .2 
or 1 .44MB iloppy 
disk drive, VGA 
monitor, 2 
serial and 1 
parallel port, 
GW-BASIC, 
utilities 

Drive bays 

3 half-height, 1 
one-third height 

5 half-height 

5 half-height, 1 
one-third height 

7 half-height 

2 half-height, 1 
one-third height 

DOS 

3.3. $75: 

4.01. $85 

3.3 or 4.01. $88 

4.01, $99 

4.01. $75 

3.3 or 4.01. 
included 

OS/2 available 

None 

None 

None 

1.1. $175 

1.1, $299 

Hard disk options: 

ST-506 

65. 80.120MB 

67MB 

20. 80. 120. 330MB 

60. 80, 120MB 

None 

ESDI 

None 

96. 155.330. 
650MB 

None 

150, 330MB 

80, 100MB 

SCSI 

None 

155, 330MB 

None 

None 

80, 100MB 

Other 

None 

None 

None 

None 

70. 100. 150MB 
(IDE) 

Disk controlier manufacturer and type 

National 

Computer Ltd., 
ST-506 (MFM) 

Miniscribe. 

ST-506 (MFM) 

Western Digital. 
ST-506 (MFM) 

Western Digital. 
IDE 

Northgate. IDE 


□-Editor's Choice 
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computer chip logic assembled so that all 
connecting legs are in a straight line, like the 
teeth on a comb. Single in-line memory modules 
(SIMMs), on the other hand, are individual logic 
devices that are installed on their own small 
circuit board, creating a component module that 
can be plugged into a larger device. Their 
physical arrangement facilitates replacing an 
individual memory module if necessary. 

RAM chips come in two basic types: static and 
dynamic. Static RAM chips (SRAMs) are faster 
and more efficient but costlier. Dynamic RAM 
chips (DRAMs) cost less and are more common, 
but the tradeoff is in slower processing and 
operation. 

Interleaved memory CPU speed is usually 
faster than conventional memory speed. 
Interleaved memory increases processing speed 
by splitting the memory into two or more 
portions. The CPU then sends information to a 
section at a time, allowing one section to 
process while another receives data. 


Shadow RAM is a technology that loads system 
BIOS and/or video BIOS directly into fast RAM 
on boot-up of the computer, offering enhanced 
performance speed at the cost of 384K of 
memory in the first 1 MB of system RAM, 

Disk cache software Some companies provide 
software to facilitate data retrieval from the hard 
disk. This software speeds overall system 
performance by anticipating what data the 
processor will need next. 

Maximum 32-blt RAM Many computer 
manufacturers have designed their own 32-bit 
slots for memory expansion cards. The 
availability of such slots is especially important 
for a growing number of memory-intensive 
applications. 

A processor RAM cache acts as a bridge 
between the CPU and the slower main memory. 
The cache is comprised of a small bundle 
(typically 32K to 126K) of fast SRAM chips. The 
cache controller is designed to predict and 


retrieve the data the CPU is likely to require 
next, thus preventing wait states. There are 
two varieties of controllers: discrete-logic 
chips (designed by the individual 
manufacturers) and VLSI chips like the Intel 
82385. 

FCC certification class Two classes of 
FCC (Federal Communications Commission) 
approval may be given to computers: Class 
A and Class 6. These classes concern levels 
of radio-frequency interference. With Class A 
approval, a computer may be operated in a 
business locale. The tougher Class B rating 
allows home use as well, where computers 
are likely to be placed near radios and 
television sets. 


Polysystem 

MI-Cache-20 

$2,650 

Destiny 386<20 
$2,649 

Top Gun 386/20 

$2,669 

C> 386-20 
$2,695 

Amax PC/386-20 
Business System 
$2,750 

Everest Block 

320V 

$2,990 

Laser Digital 

Pacer 386-20 
$2,995 


2MB RAM. 40MB 
hard disk. 1.2MB 
floppy disk 
drive. VGA 
monitor: 

2 serial. 

1 parallel, and 

1 game port 

2MB RAM. 40MB 
hard disk. 1 .2M6 
floppy disk 
drive. VGA 
monitor, LIM 4.0 

2MB RAM. 43MB 
hard disk. 1 .2MB 
floppy disk 
drive. VGA 
monitor, 
utilities 

2MB RAM. 40MB 
hard disk, 1 .2MB 
floppy disk 
drive. VGA 
monitor; 

2 serial, 

1 parallel, and 

1 game port: 
utilities 

2MB RAM. 40MB 
hard disk, 1.2MB 
floppy disk 
drive, VGA 
monitor: 

2 serial, 

1 parallel, and 

1 game port: 
utilities, mouse 

2MB RAM, 40MB 
hard disk, 1.2MB 
floppy disk 
drive. VGA 
monitor. 2 
serial and 1 
parallel port, 
diagnostics 

2MB RAM, 40MB 
hard disk. 1 .2MB 
floppy disk 
drive, VGA 
monitor; 

1 serial. 1 
parallel, and 1 
game port; 
utilities 

5 half-height 

5 half-height 

5 half-height 

5 half-height 

5 half-height 

3 half-height, 1 
one-third height 

5 half-height 

3.3 or 4.01, $65 

3.3, $100: 

4.01. $110 

3.3. $89; 

4.01. $99 

3.3 or 4.01, 
included 

3.3 or 4.01. 
included 

4.01, $100 

3.3. included 

None 

None 

None 

None 

None 

None 

1.1, $120 

66. 72. 80, 105MB 

20. 30. 60. 80MB 

65. 80. 120MB 

20. 30. 80. 121MB 

20. 80.120.180MB 

20M6 

80M6 

105. 150.318MB 

60. 110, 140. 
180MB 

150MB 

158, 339MB 

120. 180MB 

80MB 

150M6 

90. 574MB 

180. 300MB 

120. 150MB 

158. 339MB 

120, 180MB 

100MB 

320.700MB 

None 

None 

None 

None 

None 

40MB (IDE) 

None 

Western Digital. 
ST-506 (MFM) 

Western Digital, 
ESDI 

DTC, ST-506 
(MFM) 

National 

Computer Ltd.. 
ST-506 (MFM) 

National 

Computer Ltd.. 
ST-506 (MFM) 

Connor. IDE 

AMS. ST-506 
(MFM) 


CONTINUES 
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List price 

ACM A 366/20 
Professional 
System 
$2,395 

□ 

Tangent 320 
$2,395 

Computer Market 
Place Ultra 

10-386 

$2,397 

Bus 386/20 
$2,450 

Northgate 

MicroStation 

386/20 

$2,549 

Number of drives handled by controller 

4 

3 

4 

3 

4 

Disk cache software 

■ 

J 

J 

■ 

■ 

Slots 

Two 8-bit. 
four 16-bit, 
two 32-bit 

One 8-bit. 
five 1 6-bit. 
one 32-bit 

Two 8-bil. 
five 16-bil. 
one 32-bit 

Three 8-bil, 
four 16-bit. 
one 32-bit 

Two 8-bil. 
three 1 6-bit 

Slots free with hard and floppy drives, 
video, two serial and one parallel port 
installed 

5 

5 

5 

5 

4 

Power supply (watts) 

200 

285 

200 

250 

150 

Keyboard cable length (inches) 

72 

72 

84 

96 

80 

Microprocessor clock speeds (MHz) 

16. 20 

5.32. 6.66.16. 20 

20 

16. 20 

10. 20 

Wait states 

0.1 

1.2 

0 

0 

1 

Bus clock speeds (MHz) 

8. 10 

6. 8, 10 

10 

8 

8 

BIOS version and date 

AMI 386 BIOS 
EC&T-1102 
(March 1989) 

AMI 386 BIOS 
EC&T-OOOO 
(March 1989} 

Phoenix BIOS. 
Version 1.10.07 
(January 1988) 

AMI 386 BIOS 
EC&T-1133 
(March 1989) 

AMI BIOS 

DPAQ-6032 
(February 1989) 

System board manufacturer 

Helm Engineering 

Data Expert 

Micronics 

Chicony 

Northgate 

386 chip set manufacturer 

Chips and 
Technologies 

Chips and 
Technologies 

Discrete logic 

Chips and 
Technologies 

Northgate 

MEMORY SPECIFICATIONS 

Memory chip size 

256Kb 

256Kb 

256Kb 

256Kb 

256Kb. 1 Mb 

Memory chip speed 

80 ns. 

100 ns. 

80 ns. 

80 ns. 

80 ns. 

Chip packaging 

SIP 

SIP 

DIP 

SIP 

SIMM 

RAM chips 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

Interleaved memory 

■ 

■ 

J 

■ 

J 

Shadow RAM 

■ 

■ 

■ 

■ 

J 

Shadowing can be turned off 

■ 

■ 

■ 

■ 

N/A 

Maximum 32-bit RAM 

16MB 

16MB 

16MB 

16MB 

SMB 

Maximum RAM on motherboard 

BMB 

SMB 

N/A 

SMB 

BMB 

PROCESSOR RAM CACHE 

Cache size: 






Minimum 

N/A 

N/A 

N/A 

N/A 

N/A 

Maximum 

N/A 

N/A 

N/A 

N/A 

N/A 

Installed 

N/A 

N/A 

N/A 

N/A 

N/A 

Cache memory speed 

N/A 

N/A 

N/A 

N/A 

N/A 

Cache controller 

N/A 

N/A 

N/A 

N/A 

N/A 

OTHER 

Warranty 

1 year parts. 

2 years labor 

1 year 

1 year 

2 years 

1 year on-site 

FCC certification class 

B 

A 

A 

A 

A 

Password security 

J 

J 

J 

J 

J 

Distributed through dealers or direct 

Both 

Both 

Direct 

Direct 

Direct 

—Editor's Choice ■ — Yes O— 

No 





N/A— Not applicable: the product does not have this feature. 
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Poly*y*teni 




Amax PC/386-20 

Everest Block 

Laser Digital 

MK^he-20 

Destiny 386-20 

Top Gun 386/20 

C> 386-20 

Business System 

320V 

Pacer 386-20 

$2,650 

$2,649 

$2,669 

$2,695 

$2,750 

$2,990 

$2,995 

4 

4 

4 

4 

4 

4 

4 

□ 

LI 

□ 

■ 

□ 

□ 

□ 

One 8-bit, 

Two 8*bit, 

Two 8-bit, 

One 8'bit, 

Two 8-blt. 

One 8-bit, 

One 8-bit. 

six 16-bit. 

five 16-bit. 

five 16-bit, 

six 16-bit. 

five 16-bit, 

five 16-bit, 

five 16-blt. 

one 32-bit 

one 32-bit 

one 32-bit 

one 32-bit 

one 32-bit 

two 32-bit 

two 32-bit 

5 

4 

4 

5 

5 

4 

5 


220 

200 

200 

230 

200 

200 

200 

84 

96 

72 

75 

75 

80 

66 

8, 20 

8. 20 

8. 20 

8.16, 20 

8. 10. 16. 20 

8, 20 

10, 20 

0,1 

0 

0 

0 

0. 1 

0.1 

0 

8 

8. 10 

6. 8 

8. 10 

10 

8. 10 

6.67. 10 

AMI BIOS 

AMI 386 BIOS 

Phoenix BIOS, 

Phoenix BIOS. 

AMI 386 BIOS 

AMI 386 BIOS 

AMI 386 BIOS 

DAMI-3601 

EC&T-1109 

Version 1.10 10 

Version 1.10 20 

EC&T-1102 

EC&T-1153 

DC&T-4197 

(September 1988) 

(April 1989) 

(January 1988) 

(September 1988) 

(March 1989) 

(March 1989) 

(January 1988) 

Mylex 

Corrado 

Micronics 

MBI 

Amax 

CMP 

Laser Digital 

Chips and 

Chips and 

T rident 

Chips and 

Chips and 

Chips and 

Chips and 

Technologies 

Technolgies 


Technologies 

Technologies 

Technologies 

Technologies 

256Kb 

256Kb 

256Kb, 1Mb 

256Kb 

256Kb 

256Kb. 1Mb 

256Kb, 1Mb 

100 ns. 

80 ns. 

70 ns. 

80. 100 ns. 

100 ns. 

80 ns. 

100 ns. 

SIMM 

SIP 

DIP 

DIP 

DIP 

SIP 

DIP 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

□ 

■ 

J 

■ 

■ 

■ 

■ 

J 

■ 

■ 

■ 

■ 

■ 

■ 

N/A 

■ 

J 

■ 

■ 

■ 

■ 

32MB 

16MB 

16M6 

16MB 

16MB 

16MB 

16MB 

32MB 

8MB 

N/A 

10MB 

8MB 

8MB 

4MB 


64K 

N/A 

32K 

N/A 

N/A 

N/A 

N/A 

64K 

N/A 

64K 

N/A 

N/A 

N/A 

N/A 

64K 

N/A 

32K 

N/A 

N/A 

N/A 

N/A 

25 ns. 

N/A 

35 ns. 

N/A 

N/A 

N/A 

N/A 

Mylex 

N/A 

Intel 82385 

N/A 

N/A 

N/A 

N/A 

1 year parts. 

5 years labor 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

A 

A 

B 

A 

B 

A 

B 

Q 

Q 

□ 

Q 

□ 

□ 

a 

Direct 

Dealers 

Both 

Dealers 

Both 

Dealers 

Dealer 
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En ^neered for the office. Designed for p eople. 


After you ooh-ed and aah-ed over 
theletter quality ouQ)ut, 3-way pq)er feed, 
ease-ofeuse, 2-year limited warranty 
and9 pin price on ourKX-PIlM printer, 
somebody said,“Great. 

Nowdo itwith a wide-carriagel’ 


Introducifjgthe 

PanasonicKK-P1624. 

Oiirneivest24phi 

iLidecmriage 

pmiter. 



It’s fast. Flexible. And fully- 
featured. Everything most offices are 
looking for in a dot matrix printer. 

At a price within most office budgets. 


The features you’ll use most often 
are available at a touch. Seven resident 
fonts to vary the look of your 
documents. Formatting for different 
document sizes. 







20 features, including 4 
macros, right at your fingertips 
What could be simpler? 


Even macros that recall all the 
settings for a particular document 
at the touch of a 
single key. 


Draft Pica 
Draft elite 
Courier Pica 
Prestige Slit* 
Bold Proportional 
Space 

Sans Ser if Pica 
Sca^pt Pica 


Thie letter 
quality, IM-resolu- 
tion ^^apnics, and 
seven resident fonts, 
so it’s ideal for all 
your office apphcn- 
tions. You’ll find the l624’s letter- 
quality mode as fest, or fester, than 
most popular 9 pins. Up to 63 LQ 
characters per second. VWth its x 
360 dpi bit-mapped gr^hics, you can 
incor^rate special printed effects 
into )raur documents. Like company 
logos and line art. 


Pl-PC 


Copyrighted material 




Done 






Multiple pjq)er paths mean you bottom or rear. A special 

can put this printer exactly where ‘Paper Park’ feature even ~ 
you want it. There aren’t many places lets you feed single 
in an office to conveniently put a printer, sheets from the top, 


So the 
1624 gives you 
a choice of 4 
different paper 
paths: single 
sheets from 
the top, and 
fenfold from 
the front. 


Tbpfeed 



Bottomfeed 



Rear feed 


without removing 
rear- fed fenfold. 

A 2 -year 

limited warranty " ' 
in this day and Diat’s invest- 
ment protection, Panasonic-style. 
You’ll find 2-year warranties raUier 
rare in the printer industry. But 
standard with the Panasonic 1624. 


Only one paper path is available 
at any given time for continuous paper. 


See your dealer for details. 

So if you’ve been waiting for the 
■ ideal multi-purpose office printer, 
it has arrived. For the name of your 
nearest Panasonic printer dealer, 
call toll-free 1-800-742-8086. 

Printers, Computers, Peripherals, Copiers, 
T}peuriters atui Facsimiles 

^nasonic 

Office Automation, 



CIRCLE 138 ON READER SERVICE CARD 


Copyrighted materia! 






C* 386-20 

Microsystems Inc., 1205 Fulton PI.. Fremont. 

CA 94539; (415) 683-8888. 

Ust Price: Wilh 2MB RAM. 40MB hard disk. 

1 .2MB 5.25-inch floppy disk drive. VGA monitor. 

DOS 3.3 or 4.01 . utilities. $2,695. 

In Short: The C® 386-20 loses out through poor 
documentation and awkward system board 
design features. Unless the dealers are willing 
to make up for these shortcomings, there are 
better bargains to be had elsewhere. 

CIRCLE 423 ON READER SERVICE CARD 

ATI for the VGA card. 

There is no manual for the system as a 
whole; the closest to one is a thin, 48-page 
manual that largely diagrams expansion 
slot pinouts and schematics for the major 
motherboard components. None of this 
will be of much use to most users. The re- 
maining “hard” information, such as the 
“ON BROAD DRAM MAP [sic]" leaves 
much to your own experimentation and 
problem-solving skills. And important 
features are not documented at all, such as 
the hotkey access to the in-ROM setup 
program. 

The 386-20 ends up with little in the 
way of favorable distinctions aside from its 
price. Average performance combined 
with great price are not compelling reasons 
to accept its flawed documentation and 
less-than-convenient design features. As 
this is a dealer-distributed machine, you 
may get additional support (and discounts, 
according to C^) through your dealer. So 
be certain what support is available. 

COMPUTER MARKET PLACE INC. 

Computer Market 
Place Ultra 10-386 

by Winn L. Rosch 

A computer k la carte is what you get when 
you order the $2,397 Ultra 16-386 from 
Computer Maricet Place. An enticing en- 
tire even at its most ordinary, the Ultra 10- 
386 gives you a taste of its real potential 
through a variety of side dishes. 

The circuit chef at Computer Market 
Place knows his ingredients. He starts with 
a Micronics 386 system board, which op- 
erates at an unalterable 20 MHz, and ladles 
it into the time-proved AT packaging, giv- 
ing you the gusto of a hearty chassis with 
five half-height drive bays, all of which of- 
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fer front-panel access. To suit your person- 
al tastes, you can add either an Intel 80387 
or Weitek 3 167 numeric coprocessor. 

Unfortunately, the $2,397 price of the 
Ultra 10-386, with its 2MB RAM, 40MB 
hard disk, and VGA, doesn’t include the 
one ingredient that could make it really sa- 
vory — memory caching. Adding the cache 
is a $299 option that substitutes a memory 
board featuring an Austek A38152 cache 
controller and 32K of 35-nanosecond 
SRAM in addition to the 2MB of the stan- 
dard board. DOS 4.01 is available at $99. 

Because the system board is crowded 
with discrete circuitry (no VLSI for Mi- 
cronics), there’s no room for memory, all 
of which resides on a single 32-bit expan- 
sion board occupying one of the system’s 
eight slots. Maximum 32-bit system mem- 
ory is 16MB. The base board holds a total 
of 2MB, as 72 256-kilobit DIP chips rated 
at 80 nanoseconds. The Ultra 10-386 lets 
you shadow ROM and video BIOS in fast- 
er RAM but gives you the option of dis- 
abling this feature. 

The remaining two 8-bit and five 16-bit 
slots operate at 10 MHz. An 8-bit I/O 
adapter that delivers the system’s two seri- 
al ports (one with a 9-pin connector, one 
with a 25-pin), one parallel port, and game 
port. Two 16-bit slots are given over to 
video and disk control, leaving four free 
slots in the tested unit. 

MEMORABLE VIDEO 

The standard video board is a ProDesigner 
Plus from Orchid Technology, a high- 
speed 16-bit board equipped with a full 
512K RAM featuring resolutions up to 
1,024 by 768 and 256 colors in Super 
VGA mode. The ProDesigner Plus dem- 
onstrates some of the snappiest perfor- 
mance seen in a budget machine, although 
this still left it significantly slower than the 
bellweather Compaq Deskpro 386/20. It’s 
complemented by a NEC MultiSync 2A 
display, although Computer Market Place 
delivered a 3D for review (a $1(X) option) 
because it was out of stock on the lower- 
priced monitor. 

Mass storage includes a TEAC 1 .2MB 
floppy disk drive and a standard Seagate 
ST-251-1 40MB hard disk. Both are gov- 
erned by a Western Digital controller card 
(which supports 1:1 hard disk interleav- 
ing). The 2()0-watt Taiwan Liton Electron- 
ic Co. power supply offers two free drive 
power connectors for future mass storage 
expansion. 


EASY SETUP 

The Ultra 10-386 uses the latest Phoenix 
BIOS, which puts setup just a press of Ctrl- 
Alt-Esc away no matter what you’re doing 
with your system. No operating system is 
included in the standard price of Ultra 10- 
386. If you pay the $99 that Computer 
Market Place charges for DOS 4.01 , how- 



The $2,397 (Computer Market Place Ultra 
1 0-386 uses a Micronics 386 system board 
but locates memory on a 32-bit expansion 
card. Another slot is filled by the snappy 
ProDesigner Plus video board, which 
generates resolutions of up to 1 ,024 by 768 
and 256 colors in Super VGA mode. 

ever, the system will be delivered with the 
DOS shell already installed on the sys- 
tem’s hard disk. The company does not of- 
fer OS/2. 

Packed with the Ultra 10-386 is an Nan 
Tan Computer 101 -key Enhanced-style 
keyboard. A free 72-inch extension cable 
is packed with the keyboard to lengthen its 
already generous 84-inch cable. 

Beside the usual indicators, the front 
panel of the Ultra 10-386 provides a reset 
switch and a cylindrical keylock that se- 
cures both the case and keyboard. The rear 
panel include three 25-pin cutouts for add- 
ing D-shell connectors. All factory- 
installed connectors are identified by adhe- 
sive labels. 

The case of the Ultra 10-386 earns only 
an FCC Class A certification and the sys- 
tem a B-minus for construction. Although 
hardly exemplary, it’s up to small-shop 
standards — which means it has the typicd 
snarl of ribbon cable inside. 

Computer Market Place extends a one- 
year warranty to cover its work and the 
system board; the Orchid video board and 
I^C monitor bear their own manufactur- 
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Freelance Plus 

#1 Rated Graphics Program 
August 1989 
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Freelance Plus 
Best Rated Presentation 
Graphics Program 
April 3, 1989 
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The New Power of 

Presentation 
Graphics ' 
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Freelance Plus 

Tbp Ranked Desktop 
Presentation Package 
July 10, 1989 


The Industry experts have put their 
stamp of approval on the new Lotus* 
Freelance* Plus. In fact, their rave reviews 
call it the best business graphics software 
on the market. 

It’s easy to see why. Freelance Plus 
gives you all the tools you need to easily 
create outstanding business presentations. 

In addition, it works more effectively 
with Lotus 1-2-3* than any other presen- 


tation graphics package . And with the new 
version 3.01, Freelance Plus requires even 
less memory than before. 

Call 1-800-345-1043 today for a 
free Freelance Plus demo kit.* Ask 

for ARB-1678. 

Then you’ll see 
how you can look 
out for number one 
by buying #1. 


Lotus Rieelance Plus 


LotusFredameftis 



“Formoreinformalionon upgrading to Freelance Plus 3.01 call 1-800 TRADBUP. ©1989 Lotus Development Corporation Lotus. 1-2-3. and Freelance are registered trademarks of Lotus Development Corporation. 
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Computer Marfcet Place UKra 10-386 
Computer Market Place Inc., 51 1 Abtx>tt Dr., 
Broomall. PA 19006; (215) 544-8787. 

Ust Price: With 2MB RAM, 40MB hard disk, 

1 .2MB 5.25-inch floppy disk drive, VGA mor>itor, 
S2.397.DOS4.01.$99. 

In Short: The Ultra 10-386 is handicapped with 
beiow-average construction, but features in its 
favor include Ochkf s ProOesigner Plus graphics 
card and high resolutions, ir^duding Super VGA 
and 1 ,024 by 768 mode. 

CIRCLE 424 ON READER SERVICE CARD 

ets’ warranties (three and two years, re- 
spectively). For major failures, the compa- 
ny promises a 48-hour replacement service 
using overnight couriers. If that still 
doesn't get you up and running, the com- 
pany will send a nationally known repair 
service to your office. 

If you don’t mind picking and choosing 
from a menu of add-on components and 
thereby incurring added cost , you can soup 
up the Ultra 10-386 into a top performer. 


CONTINENTAL TECHNOLOGY INC. 

Top Gun 386/20 

by Bruce Brown 

The phrase rop gun may make you think of 
an ace fighter pilot or a proficient gunsling- 
er. As the name for a computer, it might be 
fitting for a 33-MHz machine, or perhaps 
for the fastest unit in a vendor's line. In the 
present case. Continental Technology’s 
Top Gun 386(20 is indeed one of the fast- 
est computers tested in this batch of afford- 
able 20-MHz 386s, 

The FCC ClassBTopGunhasa typical 
AT-style case, which measures 6.5 by 
21 .25 by 16.5 inches (HWD). The $2,669 
list price includes 2MB of RAM, one 
1 .2MB floppy diskdrive, a 43MB Toshiba 
hard disk drive, a 16-bit Trident VGA 
card, a CTX color VGA monitor beating a 
Continental label, and a fine Focus Elec- 
tronics Enhanced-style keyboard that has a 
nice dicky feel, a 72-inch cable, and an in- 
tegral combination dust cover and docu- 
ment holder that is hinged at the top (not 
shown in photo). 

The system price doesn’t include I/O 
ports; a $55 option buys you two serial 
ports, one parallel poit, and a game port. 
DOS 3.3 is also an option ($89), or you 
can get DOS 4.01 for $99. 
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BENEFITS FROM CACHE 

Partly because of its 32K RAM cache (in- 
cluded in the price), as well as its 70-nano- 
second memory chips, the Top Gun was 
one of the fastest machines in this group. 
The processor and conventional memoiy 
scores were at the top of the heap. The Mi- 
ctonics motheiboard includes a Phoenix 
ROM BIOS with proprietary 386 circuit- 
ry, except for one Chips and Technology 
chip for DMA management. The proces- 
sor can be slowed down from the normal 
20 MHz to 8 MHz. 

The Top Gun’s standard 32K of 35-ns. 
cache memory is upgradeable to 64K for 
$55; this cache is managed by the Intel 
82385 cache-controller chip. Because the 
RAM cache memory is on the mother- 
board, there’s no room for normal system 
RAM — all memory is on a proprietary 
card insetted in the single 32-bit expansion 
slot. The memory card can take either 256- 
kilobit or I -megabit chips. To maximize 
the system, use 1 Mb chips to fdl the mem- 
ory board to its SMB capacity, then buy a 
$ 1 20 daughterboard that holds an addition- 
al SMB to reach a maximum system total 
of 16MB of 32-bit memory. 

The Top Gun has two 8-bit and five 16- 
bit expansion slots that can be set to run at 
either 6 or 8 MHz. In the test configura- 
tion, the drive controller and video adapter 
both were 16-bit cards. The I/O card fills 
an 8-bit slot, leaving one 8-bit and three 
16-bit slots free. To save space for other 
expansion cards, there are two 2S-pin and 
two 9-pin knockouts for cards that have 
more ports than will fit in a single slot’s 
rear opening. 

You can fit five half-height drives in the 
Top Gun’s case, three of which accept re- 
movable media. There are only four power 
leads from the 2(X)-watt power supply, so 
if you actually put five drives in the case. 



Top Gun 386/20 

Gootinenta) Technology Inc., 300 McGaw Dr„ 
Edison. NJ 08837; (800) USA-CT11. (201)225- 


Ust Price: With 2MB RAM. 43MB hard disk, 

1 .2MB 5,25-inch floppy disk drive, VGA monitor. 
$2,669. DOS 3.3. $89; DOS 4.01, $99. 

In Short: By virtue of its 32K RAM cache. 
(Continental Technology's Top Gun 386/20 is or>e 
of the fastest of this inexper^srve dozen. 
(Dtherwise this unit is a fairly typical 366 done. 
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use a power splitter. The test machine 
came with a 25-millisecond 43MB To- 
shiba MFM hard drive managed by a DTC 
combination floppy/hard disk controller. 

The case has both reset and turbo but- 
tons on its front, as well as indicators for 
power, hard disk access, and turbo mode. 

DIRECT SALES 

Most Continental computer systems are 
sold directly, either by mail order or direct 
sale, with the remainder being distributed 
through dealers. All systems include a 
one-year parts-and-labor warranty. 

During the warranty period. Continen- 
tal will send replacement parts if the defec- 



The $2,669 price of Continental 
Technology's Top Gun 386/20 includes a 
32K RAM cache as well as 70-nanosecond 
memoiy chips, making it one of the faster 
machines tested. The cache, which is 
upgradable to 64K, resides on the 
motherboard; normal system RAM is 
allocated to a proprietary card that sits in the 
single 32-bil slo' 


tive components can be identified. The 
company will charge your credit card for 
the parts and then issue a credit when it re- 
ceives the defective parts. If you do have to 
send in the whole system for repairs. Con- 
tinental promises a five-workday turn- 
around, including shipping. Continental, a 
New Jersey-based company, doesn’t have 
on-site service contracts available nation- 
ally, but they are available in New York 
and New Jersey for approximately 10 per- 
cent of the system cost per year. 

The Top Gun 386/20’s fast perfor- 
mance times and low price are enticing. 
The fact that all the system components are 
standard items adds to its value as a com- 
modity computer. 
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The ea^ way to move files between the 5W' world of PCs, and the 
'iMi" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCX PS/2s, 386s and 
laptops all talk to dilTerent floppy disk 
sizes and formats, they can become 
frustrating ir/ands of information. 

For the simplest way to get files back 
and forth, just install Sysgenis Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 

Solatioii 1: Onr 
BridKC-Filc5.25 
floppy disk drive. 

A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 



about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM’s drive is twice 
the size, yet stores only one-fourth 
the data) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 

Solution 2: Onr Bridge-File 3.5 
floppy disk drive. 

You get 720Kb 
and 1.44Mb capacities. 

Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
3'6'' machines. 

Now all your PCs can share files 
with your newer systems. 


And here’s the ideal controller: 
The Onuii-Bridge 
Controller. 




Trademuks Sysgen, Bndge-Fiie. Omtu-Bri^e— Sy«n tnc; PS/2-In(emaiionat Business Machines Corporation. 
Re^sierod Ttadenwk: tBM-ltUemaiional Ktsiness Machin 


JiinesCotporation. 


Controls up to four 
drives, so you can mix 
and match SW", 316", and 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 

Get yonr compnters talking. 

Call the Sysgen Hotline for the 
name of yonr nearest dealer. 
1-8(KI-82I-2151. 

SYSGEN 

INCORPORATED 
556 Gibraltar Drive, Milpitas, CA 95035 
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386/20 heads this low-cost dozen wi|i 
four first-place finishes, largely baciUae 
of the processor RAM cache Included in 


however, performance differences 
minimal owirtg to the many standard'^?^^ 
stock parts these systems share. ' 


BENCHMARK TESTS: LOW-COST 20-MHz 386s 


' PROCESSOR AND MEMORY BENCHMARK TESTS 


80386 Instruction Mix 


Elapsed Time (seconds) 


The 80386 Instruction Mix 
benchmark test times a series of 
tasks specific to the 80386 chip. 
Since this test shows how the CPU 
operates in the context of the bus. 
processor, system memory, and 
motherboard architecture, a faster 
time mearts better overall computer 
performarfce. 



Floating-Point Calculation Without Coprocessor 


Elapsed Time (seconds) 


The Floating-Point Calculation 
Without Coprocessor benchmark 
test sets up a floating-point emulation 
program in RAM and then exercises 
the processor and tests RAM access 
spe^ during floating-point 
calculations. 



Conventional Memory 


Elapsed Time (seconds) 


The Conventional Memory 
benchmark test measures the read/ 
write speed of the first 640K of 
memory. Slower relative times can 
indicate the presence of memory wait 
states or memory chips rated at 
slower access speeds. 


DISK BENCHMARK TESTS 


WORST 



DOS File Access (Small Records) 


Elapsed Time (seconds) 



WORST 


The DOS Rie Access (Snrtall 
Records) benchmark test times disk 
throughput as a result of mechanical 
disk drive speed, hard disk controller 
furKtion, and bus speed. The test is 
performed without software disk 
caching. Fast times are advantageous ^ 
for programs that work with many 
short segments of data. 20.0 

0 
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PROCESSOR, MEMORY, AND DISK 
BENCHMARK TESTS: COMPOSITE VIEW 


> buck when you purchase one of the 13 
s tested You Just might get caching, 
emofy, andalS^VGAcardaswell. Stitl. 

® components and the resulting slower performance 
^ emonstrated by our benchmark test results. 

Our processor and memory tests favor the two machines thal ^ ' 
include RAM (vocessor caching in the standard price; where ^ 
caching was an added*cost option, we shut it off for testing. 

Among the machines we reviewed, the Top Gun 386/20 artd 
Polysystem MI-Cache-20 placed first and second on these jy i wyi? 
tests, sarnlwiching our reference standard, the Compaq 
Deskpro 386/20. In last place, the ACMA 386/20 
Professional System uses 80-ns. DRAM chips with 
1 :1 interleaving, but this is not enough muscle to 
compete with bullHn RAM caching. 

Disk I/O results varied. The 386*20, for Instance, took ^ 

top prize for the smalt-record DOS Fiie Access test; the 
Everest Block 320V won the large-record DOS RIe Access test, 
and the Top Gun 386/20 finished first on the BIOS Disk Seek test. The 

uses MFM encoding with the ST-506 interface, as do many of tiiese 
systems; the Everest uses the new IDE interface. Keep an eye on tiiis new 
interface: it's one of several hitting the market now to help I/O keep pace with ever-increasing 
processor speeds. 

Interfaces alone don't tell the whole story: the ACMA 386/20. using tiie same IDE interface 
teamed with a slower hard disk, suffered a last-place finish. Should the dreaded “I/O 
bottleneck'' be a concern, consider purchasing a faster hard disk or disk-caching software, 
which helped the C? 386-20 achieve its one first-place finish. 


Retatlvo Hmee 
(Oompaq Oeskpro se«20 - 100) 










X 




CONUNUES 


Reported for corr^arison. 
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Before you, make any big decisions over which laser printer to buy, we’d 
like to point out a few little things about the new Canon LBP-4. 

The first of which is size. Unlike most “desktop” printers that need a 
space the size of a football field to fit in your office, the LBP-4 is compact. 

So it actually fits on top of your desk. 

It also fits your budget. With an equally compact price of only $1,545.* 
And it’s the only laser printer in its class to Offer built-in scalable fonts 
that let you set type from the smallest fine print to headline size. Without 
options or add-ons. 

Plus a lot of other little extras that make it easy to print high-quality 
text and graphics right down to the smallest detail. Including Canon’s conve- 
nient EP-L replaceable cartridge, and a versatile front-loading paper tray, 
it even prints envelopes. / 

So call toll-free 1-800-441-5454 or stop by your Capon Dealer and see 
an LBP-4 for yourself. 



It’s the first compact, affordable laser printer with scalable fonts, 
standard. And that’s something to get excited about. 


A printer driver kit is provided free with each new LBP-4 
containing all printer definition files currently available for this 
printer on diskette, plus complete installation instructions. 

’Manufacturer's suggested retail price. © LBP and Canon are registered tradetnariii of Canon Ihc. 
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BENCHMARK TESTS: LOW-COST 20-MHz 386s 


VIDEO BENCHMARK TESTS 


Direct to Screen 


The Direct to Screen benchmark lest 
indicates the speed of the video 
adapter memory. Good scores 
indicate that information can gel to 
the screen quickly, particularty tor 
programs that avoid the computer's 
BIOS and go directly to the saeen. 


Elapsed Time (seconds) 


nnlln 


nn^, 


Video BiOS Routine Without Scroliing 


The Video BIOS Routine Without 
Scrollir>g benchmark test measures 
how quickly the BIOS on the video ^ 
adapter writes text data to the screen. 

Fast video writing helps with 3 ^ 

programs that show full or partial 
screerrs of data without scroliing the 35 _ 
screen. 


2.8 2.9t 2J5 2.81 6.04 5.49 2.8 4.67 2.86 ZOO 2.74 


Elapsed Time (seconds) 


)2S _ 


( 1 


3.74 1.48 2.2S 0.99 3.24 1.04 3.46 1.26 22 2.42 2.25 0.55 4.01 


Video BiOS with Scroliing 


The Video BIOS Routine with 
Scrollir>g benchmark test measures 
how fast the video adapter can scroll 
the screen, moving the display up one 
Hne at a time. Good performance is 
helpfui for scrolling through word 
processing or spreadsheet files. 


Elapsed Time (seconds) 





VIDEO BENCHMARK TESTS: 
COMPOSITE VIEW 


None of the tested machines matched the video speed of the Compaq Deskpro 
386/20. It was most closely approached by the Computer Market Place Ultra 
1 0*386 on the Direct to Screen test, by the Tangent 320 on Video BIOS 
Without Scrolling, and by the Amax PC/386'20 Business System on 
BIOS with Scrolling. All three have 16*bjt video adapters. The Ultra 
uses a Western Digital VGA board, white Tangent has a Video 
Seven and Amax opted for an ATI VGA Wonder. You should 
always try for a 16-bit board numufactured by one of the tt^ 
p^ormers in this area, especially if you are involved with 
graphics applications. 

Note that the new Compaq Deskpro 386/20E incorporates 16*b<t 
VGA circuitry into the system board for even faster performance. We 
tested the older Deskpro 386/20, which uses a Compaq 16*bit VGA card 
fitted with the Paradise PVGA chip set. 


* Reported for comparison. 
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DESTINY COMPUTERS 

Destiny 386-20 

by Stephanie Izarek 

In order to stake a claim in a market dense- 
ly populated with similarly designed 386 
machines, computer manufacturers must 
look to unique areas outside of pricing, 
speed, and quality design. Destiny Com- 
puters has done just that by capitalizing on 
its ability to meet virtually any configura- 
tion request made by a dealer and using 
quality, name-bratxl components to do so. 

With this philosophy in mind. Destiny 
is introducing its new D-series line of 386 
machines, built around the Corrado 
motherboard, with the Destiny 386-20 
($2,649). This sturdy, FCC Class A desk- 
top model, capable of holding five half- 
height drives, comes equipped with a 
40MB ESDI S^ate hard disk, a 1 .2MB 
5.25-inch floppy disk drive, a Western 
Digital controller card, a Super VGA 
graphics adapter, and a 2(X)-watt Soletek 
power supply. Included in the list price is a 
Casper 14-inch VGA monitor, with a 
high-resolution, nonglare screen, and a 
well-crafted BTC 101-key keyboard with 
sculptured keys and extra spring. DOS 3.3 
must be purchased at an additional $I(X), 
and OS/2 is not yet available. 

The Destiny also offers the conve- 
nience of front-panel power-on and reset 
controls, along with Turbo speed, hard 
disk, and power-on LED indicators. 
(Note: you’ll especially appreciate the re- 



The Corrado motherboard is at the heart ol 
the $2,649 Destiny 386-20: the system board 
features Chips and Technologies' VLSI chip 
set and AMI’s BIOS, as well as the ability to 
hold up to SMB of 32-bit RAM. 
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set button’s quick results after you spend 
what seems like half a day waiting for the 
warm boot executed from the keyboard to 
take effect.) 

THE SYSTEM BOARD 

At the heart of the Eiestiny 386-20 is the 
Corrado motherboard, which uses the 
Chips and Technology VLSI chip set and 
AMI’s BIOS, making it comparable to the 
more reputable albeit nnore expensive 386 
machines on the market. The Corrado 
sports two 8-bit slots, five 16-bit slots, and 
one 32-bit proprietary slot for a maximum 
16MB RAM expansion card. There are no 
ports on the motherboard, so you should 
take cate to note that you will need to use 
some of your free slots for the incorpora- 
tion of ports. The motheiboard itself con- 
tains 2MB of SIPs using 80-nanosecond 
256-kilobit DRAM chips. 64K is dedicat- 
ed to shadow RAM. You can, however, 
expand memory on the motherboard to a 
maximum of 8MB. 

To keep the price of the Destiny 386-20 
low, RAM caching is not available. For 
the same reason, sockets are reserved for 
both the Intel 80287 and 80387, but the co- 
processors ate not included in the list price 
and must be purchased separately. Cur- 
rently the Corrado motheiboard in the 20- 
MHz model is not capable of accommo- 
dating the Wcitek naxlules, although its 

speedier sibling, the Destiny 386-25, 
does. 

Another feature of the Destiny 386-20, 
which can be positive or negative depend- 
ing on your level of computer expertise, is 
that setup is provided on the motheiboard. 
You have the ability to flip between 0 and 
I wait states, select page-mode or inter- 
leaved memory (as long as your mother- 
board contains the requited 2MB of RAM 
to run true interleaved memory — other- 


wise the default is page-mode), and gener- 
ally have complete control over the tailor- 
ing of your system through the use of this 
Extended Memory Setup program. 

But beware: even the most advanced 
users risk changing something accidental- 
ly that can cause your system to crash. If 
you are a novice, you will mn into prob- 
lems with this program because the only 
piece of documentation included with the 
Destiny 386-20 is a generic manual that is 
far too technical and not nearly clear 
enough for a flrst-time user. Usually man- 
uals will include an index, glossary, or in- 
troductory section; unfortunately this one 
has none of the above. If you have ques- 
tions regarding the setup of your computer 
or the extraordinarily confusing setup pro- 
gram, you will need to contact Destiny di- 
rectly for technical support. 

TEST SCORES 

The Destiny 386-20 faired well enough in 
comparison to the other low-priced ma- 
chines reviewed in this article. Its scores 
were right in the middle for the processor 
aitd memory segments of the PC Labs 


Destiny Computers 
stakes its ciaim in the 
386 market by meeting 
just about every 
configuration request 
and using name-brand, 
quality parts to do so. 

benchmark tests and generally above aver- 
age in the hard disk and video segments of 
our benchmark tests. 

If you are in the market for a fast, af- 
fordable, no-frills 386 machine, have a co- 
operative dealer, and know exactly what 
configuration you need, the Destiny is an 
intelligent choice. You can be confident 
about receiving a machine sporting fine 
workmanship and brand-name compo- 
nents. Although Destiny is terrific for of- 
fering tons of options, it is evident from the 
documentation that the company assumes 
that everyone purchasing a 386 is knowl- 
edgeable in the field. If you are, you’ll be 
fine; if not, be prepared to spend some time 
on the phone. 
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ik 

TOP CHOICE 

'*...among brand- 
name systems, 
the Headstart III 
is an uncommonly 
goodbuy*’ 

HOMEOFFKECOMPVTING. 
AUGUST. 1989 ‘• 


“If it sounds 
like weVe-; ^ 
raving about 
this machihe 


i 


we are. 

COMPUTER BUYERS 
GUIDE. 1989 


SPECIFICATIONS 


mCtOfnOCCSSM: Intel 
80286-12 

h12MH2/8Switchable 
I:AMerd 

1:1 Megabyte 
:T0:3meg^es 
UT: US watts 
110/220 switdtable 
KCVMMO: 101 key PS/2 
compatible 

MAPMKt: VGAAulotync 
nom DMVCS: one S 25' 1.2 
megabyte, one 3.5* 1.44 
megabyte 

NAilOm: 32.1 meoabyte. 28 
milliseconds. 1:1 inteneave 
MU M NTeVMES: Paraliel. 
2f(S232 serial, mouse, joystick 

anmm turn-. 3 Miiabie 

MOUSC: Standard 
SOnWME: DOS 3 3. GW Basic. 
Headstart Advanced 
Environment. Floppy Driver. 
Framework II. 3-0 Graphics. ATI 
and Computer^Ease Tutorial 
So f tware. XTree hard disk 
managec FSiblish-it> Chessmast^r 
2000. Splash. VGA paint 
program. Bookmark, plus Tvnst 
ana Shout 


“I'd definitely 
recommend this 
machine to 
anyone who's 
considering an 
AT-class 
compatible/' 

camresKMAGum. 
semma.im. , 


IliAlIHlUd 



...It’s 
hard to 
imagine 
a better 
choice.’ 



“The amount of 
software included 
with the Headstart 
III is amazing . . . 
a system wifti . 
software and ‘ 
hardware extras 
that far outweigh 
its price tag.” 

INFOWORLD 
AUGUST. 1989 


Using a . 
Headstart III 
is almost as 
easyas 
plugging it in.' 


‘The 

Headstart III 
is about as 
close to a no- 
hassle PC 
asTveseerC 

LOS ANGELES TIMES. 
N0VENm824. 1988 



PCWCHtLD. 
JUNE. 1989 


HEADSMRT'm 

Built to be compatible with you?" 


Call toll-free. . . 
1-800-882-1888, to find 
the dealer nearest you or 
for more information 
about the HeadStart III" 
and our full line of ad- 
vanced computer systems. 


HUDSIUIT AOVUKEO OHRXnNG ENVIRONMENT is ■ lnd«wt ol HndStait 
iradamarks of Microsoft Inc. FfUMEWDRK II is a trademark of Ashton-Tate. 3-0 


a division of North American Philips Corporation 18 

. . . . . ...... . .. DRIVER IS a trademark of ConceiXKchnoiogias.XTf 

Corporation COMPUTER*EASE « a trademark of Arrakis lechnologias CHESSMASTER 2000. MAVIS BEACON fEAOfES TYPING and TWIST S SHOUT are trademarks of &ftvwra TDoNwrks. Inc. HOW TD USE 
BOOKMARK is a trademark of Intdiisoft international. PU^SH-IT is a trademark of Timewor ks . Inc. All flights R e se rved. HEADSTART TECHNOLOGIES. CO 40 Cutter Mill Road. Suite 438. Grad Meek. New tbrk 11021 


Corporation ISM is a trademark of International Business Machines Corp MS DOS 3 3 end G/W BASIC are 
XTREE is a trademark of Executive Systems bic SPIASH* IS a bademark of Spmnake Software 
~ ~ TOUR PC IS a trademark of American Traming International 
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LOW-COST 386/20 COMPUTERS 


EVEREST COMPUTER CORP. 

Everest Block 320V 

by Bruce Brown 

Everest may be just another mountain to 
you, but Everest Computer Corp. is the 
computer sales side of CMP Enterprise 
Co. , a company that designs and manufac- 
tures system boards. And at $2,990, the 
Everest Block 320V Just barely makes our 
list of the 1 2 cheapest computers in the 20- 
MHz 386 class. 

The Block 320V comes in an attractive, 
small-footprint case that measures 6.5 by 
16 by 16.5 inches (HWD). The FCC Class 
A system includes 2MB of RAM, a Con- 
ner 42MB hard disk, a 1 .2MB floppy disk 
drive, an ATI 16-bit VGA Wonder board, 
and a Seiko CM- 1430 color VGA moni- 
tor. Standard ports include two serial, one 
parallel, and one game. The Nan Tan 
Computer Co. keyboard features 101 
keys, with top-row function keys and an 
80-inch cable. DOS 4.01 costs $100 extra. 

It may be hard to think of a mother- 
board as being attractive, but the CMP 
mothe[tx)ard in the Everest machince is a 
sharp-looking component, with slots, 
memory-chip sockets, ROM chips, and 
386 chip set laid out neater than a Midwest 
suburb. The Block 320V uses AMI ROM 
BIOS chips and a full Chips and Technol- 
ogies 386 chip set. There are sockets for 
both 80287 and 80387 math coprocessors. 



The Everest Block 320V ($2,990) hosts a 
sharp-looking motherboard inside its small- 
footprint case; slots, memory-chip sockets, 
ROM chips, ar>d the 386 chip set are laid out 
with admirable care. In addition, the 42MB 
Conner drive and proprietary IDE high-speed 
controller combine to yield top performance. 


RESPECTABLE TEST SCORES 

With a 20-MHz 386 processor, 80-nano- 
second memory, and no RAM cache, the 
Block 320V achieved respectable scores 
on the PC Labs processor and memory 
benchmark tests. Standard memory con- 
sists of 2MB of KXTns. RAM made up of 
256-kilobit SIP modules. The test machine 
came with 80-ns. chips, which Everest 
said it supplies when it has them. The 
benchmark test scores shouldn’t vary 
much — if at all — with KXTns. rather than 
80-ns. chips, but be aware that Everest’s 
scores were taken on a machine with 80- 
ns. chips. 

Maximum motherboard memory is 
8MB. The two 32-bit slots can each hold 
32-bit memory boards, but the maximum 
system memory is 16MB. Without proces- 
sor RAM cache, the Everest uses page- 
mode memory to attain virtual zero-wait- 
state operation. Both ROM and video 
BIOS can be shadowed in RAM, but 
whether shadowing is on or off, the top 
384K of memory is unavailable for other 
uses. 

The Everest case can hold three half- 
height drives, each of which can have an 
exposed front for removable storage me- 
dia. There’s also room for one 3.5-inch 
drive mounted on its side without an ex- 
posed front. The test machine had a 42MB 
Conner hard disk with its proprietary IDE 
high-speed controller; this was one of the 
top-performing disk drives. The 200-watt 
power supply has four power leads — just 
the right amount for the drive bays. 

While there are only seven expansion 
slots, two can be used for either 8-bit ISA 
expansion boards or proprietary 32-bit 
RAM cards. The remaining five slots are 
for standard 16-bit interface boards. The 
expansion bus runs at either 8 or 10 MHz. 
In addition to the expansion slots, there are 
three knockouts — two 25-pin and one 9- 
pin — for extra ports. In our unit, there 
were two 16-bit slots free, as well as the 
two dual-identity (8-bit or 32-bit) slots. 

There is documentation for the mother- 
board, VGA, and I/O interface cards, but 
no comprehensive user, operations, or ref- 
erence manual. With standard parts, expe- 
rienced users won’t need great documenta- 
tion, but beginning users should be aware 
that there’s little help provided here. 

MOSTLY DEALER SALES 

Everest sells most of its computer systems 
through dealers and sales representatives. 


While it is not in the mail-order business, it 
will sell to users who contact the company 
direcdy. All Everest systems include a 
one-year depot-service parts-and-labor 
warranty (you must drop off the PC at a re- 
pair center). Most service is handled by 
dealers, but if shipment to Everest is nec- 
essary during the warranty period, the 
company pays to send the machine back. 

dither th^ its well-designed mother- 
board, there’s nothing very special about 
the Everest Block 320V — but that’s not 
bad, especially when you consider the 



Everest Block 320V 

Everest Computer Corp.. 1153 Tasman Dr., 
Sunnyvale, CA 94089; (408) 734-2604. 

Ust Price: With 2MB RAM. 40MB hard disk. 

1 .2MB 5.25-inch floppy disk drive. VGA monitor, 
diagnostics, $2,990. DOS 4.01 , $1 00. 

In Short: One of the most expensive of the 
cheapest 386/20s, the Everest Block 320V 
combines name-brarxl parts in a safe-bet, 
norx:ached, moderate performer. 
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price. This is a competent machine with 
ample room for expansion, and its per- 
formance numbers fall within the expected 
range for the 20-MHz 386 class wiAout a 
RAM cache. 

Compared with competing units from 
lesser-known companies, the Everest is 
perhaps a bit pricey, but since it’s sold by 
dealers, you may able to get a discount 
or enou^ support to make the extra mon- 
ey worth spen^ng. 


LASER DIGrrALINC. 

Laser Digital Pacer 
386-20 

by Alfred Poor 

At $2,995, the Laser Digital Pacer 386-20 
has the questionable distiiKtion of being 
the most expensive machine in this survey 
of chewiest computers, having nosed out 
the Everest offering by just five dollars. 
The machine’s case sports a sculpted plas- 
tic front that locdts strikingly different from 
other clones. But what else do you get for a 
few hundred dollars mc»e than the compe- 
tition? 

One big difference lies at the heart of 
the machine. While many other clones rely 
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on motherboards designed and built by 
Mylex, Micronics, and other suppliers, the 
Pacer 386-20 uses a Laser Digital mother- 
board. The board looks much like other 
designs: a pair of 32-bit slots, five 16-bit 
slots, and an 8-bit slot running at 6.67 or 
10 MHz, plus room for DIP-style memory 
chips. 

In other respects, however, the mother- 
board is a bit different — starting with the 
unusual memory configuration. Instead of 
using banks of just 1 -megabit or 256-kilo- 
bit chips, it uses both. There are two banks 
of eight I Mb chips and an extra bank of 
eight 256Kb chips for parity; the three 
banks yield 2MB of total memory. The 
motherboard has room for 4MB in all, and 
you can bring the system up to a total of 
I6MB with 32-bit expansion cards. 


FAMIUAR COMPONENTS 

The system had some components that ap- 
peared in other packages reviewed here. 
The 40MB hard disk, for example, is a 
Seagate ST-25 1 - 1 , the 1 .2MB floppy disk 
drive is from TEAC, and the color VGA 
monitor was a Tatung CM-1460. 

Other components were less familiar. 
The 16-bit combination floppy/hard disk 
controller came from AMS, and the VGA 
card came from NSl. The adapter supports 
800 by 600 resolution and comes with 
drivers for many different programs. 
You'll need a multiscanning monitor to 
take advantage of this feature, however. In 
addition, the adapter is only an 8-bit card. 



The $2,995 Laser Digital Pacer 386-20 is 
built around the company's own 
nfK>therboard, which sports an unusual 
memory configuration; you get two banks of 
eight 1 -megabit chips and an extra bank of 
eight 256-kiloblt chips for parity; the three 
banks yield 2MB of total memory. 
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Laser Digital Pacer 386-20 
Laser Digital Inc.. 1257B Pasman Dr.. 

Sunnyvale. CA 94089; (800) 826-4225, (408) 
747-1966. 

List Price: With 2MB RAM. 40MB hard disk. 

1 .2MB 5.25-inch floppy disk drive. VGA monitor, 
DOS 3.3. utilities. $2,995. 

In Short: The Pacer 386-20 has a pretty face but 
the highest list price of the pack, and its slow 
performance, misleading documentation, and 
potential pitfalls for r»vice users make it even less 
attractive. 
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which explains its poor showing on PC 
Labs’ video benchmark tests. The proces- 
sor, memory, and hard disk performance 
was in the middle of the dozen units re- 
viewed. 


LASER DIGITAL PITFALLS 

The Pacer 386-20 has more-serious prob- 
lems than video speed. The system docu- 
mentation, for one, arrives in a handsome 
binder. You may be surprised by the 
weight; it has much more inside than most 
competitors. But the surprise will turn to 
disappointment when you examine the 
contents. About two-thirds is DOS docu- 
mentation supplied by Microsoft. 

There is an attractive manual prepared 
by Laser Digital specifically for the Pacer 
386-20. While it is a big improvement 
over the motherboard rrranuals provided 
by most of the other clones, it still falls far 
short of the mark. The section on mother- 
board configuration is well illustrated but 
refers to a different board from the one 
supplied in this system. The system comes 
with the Chips and Technologies advanced 
setup utility on-disk but without any docu- 
mentation. This is a handy utility that gives 
knowledgeable users the chance to fine- 
tune performance, but in the hands of a 
novice, it can quickly reduce the entire 
computer to a lifeless mass that can’t boot 
at all. 

Users will find other pitfalls. Among 
them are some I/O ports neatly labeled RS- 
232-1 and RS-232-2 on the back of the 
case, plus an unlabeled parallel port. Not 
until you take off the cover do you discover 
that ribbon cables from these connectors 
go nowhere — which is exactly where your 
data will go if you get suckered into hook- 
ing up to one of these. Instead, you need to 
plug into the unlabeled ports on the sepa- 
rate I/O card. According to a Laser Digital 
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representative, the extra ports allow you to 
hook up a 9-pin serial port instead of the 
25-pin port that comes with the card. 

One more gotcha: you can change the 
processor speed from the keyboard (a fea- 
ture clearly documented in the manual), 
but the machine gives no indication that a 
change has taken place — no beep, no turbo 
light on the front panel, no change in cur- 
sor shape. An inadvertent combination 
keystroke could leave your processor hob- 
bled without your knowledge. 

The Pacer 386-20 is sold through deal- 
ers and comes with a typical one-year war- 
ranty. To get warranty repairs, you must 
ship the system back to California at your 
expense. (Laser Digital will pay the return 
shipping.) In these days of express parts 
replacement and on-site warranty service, 
this is about the minimum acceptable poli- 
cy currently available. 

So for the extra money that the Laser 
Digital Pacer 386-20 costs you, you get a 
slower display, misleading documenta- 
tion, mislabeled ports, and some other 
handy features that can cause you trouble 
and grief. This unit may make it into the 
cheapest dozen, but it can’t compete with 
the values offered by some others that are 
lower on the price list. 


NORTHGATE COMPUTER 
SYSTEMS INC. 

Northgate 
MicroStation 386/20 

by Bruce Brown 


When is smaller better? How about when 
it’s all you really need? Northgate Com- 
puter Systems has traditionally sold sys- 
tems otdy in large-size cases, but recently 
it’s come out with a MicroStation line for 
single-user or workstation computers that 
still provides ample power and storage and 
reasonable expansion room. The North- 
gate MicroStation 386/20 doesn’t take up a 
lot of room, at only 4.25 by 16.5 by 16 
inches (HWD), but it delivers plenty of 
computer for a price you might expect to 
pay for a 286 system. 

At $2,549, the MicroStation 386/20 in- 
cludes 2MB of RAM, a 42MB hard disk, 
your choice of a 1 .2MB or 1 .44MB floppy 
disk drive, a 16-bit Video Seven VGA 
card, a Princeton Graphics Systems color 
VGA monitor, two serial ports, one paral- 
lel port, and Northgate’s own excellent 
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NOW 

4 NEW REASONS TO DO BUSINESS WITH DATAWORLD 


On-Site-Service 



Now your service needs can 
be covered by one of the biggest 
names in electronics. Most 
systems can now be included 
in an optional service contract. 
Ask your Dataworld salesperson 
for details. 



20 and 25 MHz cotagories for 
speed ond quolity construction." 
(Moy 30, 1989) 



tower ore good volues and first- 
rate pjerformers from on up-ond- 
coming moil order firm ..." 



"The Dotoworld offers a 1 6-bit 
video system with o top-quolity 
NEC Multisyncll monitor and 
an exceptionally fost disk-drive 
controller for on impressive 
combinotion of volue and perfor- 
monce . . . from a vendor with on 
increasing reputation for quolity." 
16 MHz system. (Feb. 28. 1989) 



EDITOR S CHOICE 
Data World Portacomp li 
October 11 i98d 


"The Portocomp II is o value 
leader with fost memory, a fast 
drive controller and a terrific 
keyboord . . . Morvelously cheap 
powerful olternative . . . out- 
performed the other 286 's. 

(Oct. II, 1988) 


Free Casio TV 


33MHz Tower 


SX Power at a 286 Price 




80386SX-16 Intel 

■ 80386SX16MHZcpu 
(Norton SI ver 4.0: 18). 

■ 1MB RAM standard, expand- 
able to SMB on motherboard. 

B 80387SX coprocessor socket 
B EMS 4.0 software drivers. 

B Expansion slots: 4 16-bit and 
2 8-bit slots. 

B 1.2 or 1.44MB diskette drive. 

B 200W power supply. 


CPU Card 

■ Open architecture design allows 
the user to upgrade the system 
from a 386SX-16 to a 386-20, 
merely by purchasing a new 
CPU card. This lets you keep all 
of your options open for the 
future. 

• 16-bit VGA adapter w/512K, 
1024 X 768 resolutian. 

■ NEC Multisync 3D monitor. 

■ Additional options listed under 
80386-25 system. 

B $2224 Prices start at 

$1355 for full mono 
system. 


Here’s the deal. Buy any 
Dataworld system with a value of 
S2500 or more and we will ship 
with the unit a coupon good for a 
FREE Casio Pocket color televi- 
sion. Just wait 30 days, fill out 
the coupon with the correct 
shipping information, mail it 
back to Dataworld, and we will 
send you your free TV. 

Alternatively, the same cou- 
pon can be used to obtain a 
discount on the purchase of your 
next system. 

Limited Offer-May Be 
Canceled At Any Time. 


OTHER EXAMPLES: 386-16 from 
81745 386-25M from 82445 

The.se are mono systems with 1MB 
RAM. Add 8550 for super VGA 
Prices are subject to change at any 
time. 


80386-33“ 

B Intel 80386-33 CPU with 
4MB of RAM expandable to 
16MB of 32-bit memory. 

B 32K cache with Intel 82385 
cache controller. 

B 1.2 or 1.44MB floppy drive. 

B 80387/Weitek socket. 

B EMS 4.0 software drivers 
included. 

B Expansion slots: 5 16-bit and 
2 8-bit slots. 

B 230W power supply 

B 16-bit VGA adapter w/512K, 
1024 X 768 resolution. 

B NEC Multisync 3D monitor. 

B Options include hard disks 
from 20MB to 300MB, tape 
backup, modem, mouse, 
WordPerfect dey caps, DOS, 
extra floppy, monitors, 
game card, coprocessor, and 
tower cose. 

B $4314 

• Prices start at $3 1 45 for 
mono system w 1MB. (Under 
PC Ipgo 386-20 May 30) 


1-800-736-3282 

IN CALIFORNIA 213-695-3777 FAX 213-695-7016 
3733 SAN GABRIEL RIVER PARKWAY, PICO RIVERA, CA 90660-1495 
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The Big Buys Still Can t Figure Out 
Hnw We Du It. 

"It’s amazing how much computer you can get lor how little money. The Fivestar—rtearly as powerful as the Com- 
paq Deskpro 386/33, lor a fraction of the cost" ..I 

M.I.P.S. Magaimc, October 1989 

“...the 33/D's Sou-byte hard drive and controHer compieted a series of tasks-file generation, indexing and 
sorting-four times faster than Compaq Computer Corp.’s Deskpro 33/386..." 

P.C. Week, August 14,1989 

"The SmartCache’s usefulness is attested to by the 
(Fivestarl Model 33/D's excellent performance in the disk 
I/O benchmarks." 

The industr>' big boys and publishing heavy- 
- weights all seem to agree...Fivestar’s combination of 
• ' bSSAji smart price, gutsy performance and risk-free support 

^ ' may be hard to figure, but the end user is the 

. clear winner. 







FivestarCainputei^ Smart price-GutsypinlDriiiance. Riskfree suppo^^^ 


At FIVESTAR, price and performance are just the beginning. We are committed to providing the best overall 
customer protection package available. That’s why we include a full one year on-site GE Computer Service 
contract, free shipping, a )0-day money-back guarantee, a lifetime toll-free customer support hotline and our 



« 64k CACHE MEMORY 

• IMB RAM (SONS) 

• 1.2MB 5 1/4" DRIVE 

• 1.44MB 3 1/2" DRIVE 

• 80MEG 28ms HARD DRIVE 

• 16bit VGA CARD 

• 14” VGA COLOR 

• 1 PARALLEL &. 2 SERIAL PORTS 

• lOl-KEY KEYBOARD 

• MS DOS 3.3 or 4.01 

• FREE 1 YEAR ON'SITE SERVICE 
•FREE SHIPPING 

• FREE SOFTWARE* 


• »2k CACTIE MEMORY 
•1MB RAM (80 NS) 

• 1.2MB 5 1/4" DRIVE 

• 1.44MB 3 1/2" DRIVE 

• 80MEG 26ro HARD DRIVE 

• 16bit VGA CARD 

• 14" VGA COLOR 

• I PARALLEL &. 2 SERIAL PORTS 

• lOl-KEY KEYBOARD 

• MSDOS 3.3 or 4.01 

• FREE I YEAR ON SITE SERVICE 
•FREE SHIPPING 

• FREE SOFTWARE* 


• Ilk CACHE MEMORY 

• 1MB RAM (80 NS) 

• 1.2MB 5 1/4" DRIVE 

• 1.44MB 3 1/2" DRIVE 

• 80MEG 28tm DRIVE 

• 16bit VGA CARD 

• 14" VGA COLOR 

• 1 PARALLEL & 2 SERIAL PORTS 

• lOl-KEY KEYBOARD 

• MSDOS 3.3 or 4.01 

• FREE 1 YEAR ON-SITE SERVICE 

• FREE SHIPPING 

• FREE SOFTWARE* 



$4495 


$3295 


$3195 


• 1MBRAM(80NS) 

• 1.2MB 5 1/4" DRIVE 

• 1.44MB 3 1/2" DRIVE 

• 40MEG 28tra HARD DRIVE 

• MONO GRAPHICS CARD 

• 14" FLAT MONO MONITOR 

• 1 PARALLEL & 2 SERIAL PORTS 

• lOl-KEY KEYBOARD 

• MSDOS 3.3 or 4.01 

• FREE 1 YEAR ON-SITE SERVICE 

• FREE SHIPPING 

• FREE SOFTWARE* 

$2495 


• iMB RAM (80 NS) 

• BABY TOWER CASE 

• 1.2MB 5 1/4" DRIVE 

• 1.44MB 3 1/2" DRIVE 

• 40MEG 28to HARD DRIVE 

• MONO GRAPHICS CARD 

• 14" FLAT MONO MONITOR 

• 1 PARALLEL & 2 SERIAL PORTS 

• lOl-KEY KEYBOARD 

• MSDOS 3.3 or 4.01 

• FREE 1 YEAR ON-SITE SERVICE 

• FREE SHIPPING 

• FREE SOFTWARE* 

$1895 


• IMB RAM (80 NS) 

• SMALL FOOTPRINT CASE 

• 1.2MB 5 1/4" DRIVE 
•1.44MB 3 1/2" DRIVE 
•40MEG 28ira HARD DRIVE 

• MONO GRAPHICS CARD 

• 14" FIAT MONO MONITOR 

• I PARALLEL &. 2 SERIAL PORTS 
•lOl-KEY KEYBOARD 

• MSDOS 3.3 or 4.01 

• FREE 1 YEAR ON-SITE SERVICE 

• FREE SHIPPING 

• FREE SOFTWARE* 

$1695 



2100 North Greenville Avenue. Richardson, TX 75081 (214) 470-9000 FAX (214) 470-0191 

• Al price* ind ^leciAcacion* an tubiccT to chance without iwMke. FIVESTAR. Intel WETTEK mii ASTEC an ttfKv n i mdemvltv 

• We accept MattctCard. VISA. AMEX, money ordentcenfflcd check*, pcraonal check* (pleaaedlow 10 day* fbtprocearincl.CODi ($50 minifiHm order), company 
and iiwotubonal purchate orders, and wire innsfm. • We accept purchase orders on net terms hmis with approved credit and a minmutn purchase of $500. • lO-Day 
Money-Back Guarantee docs not include rensn frciiht • AD software ii non-ieftindablc. • Certain restriciiofw apply to GE Cximputer Service proftram. 


nVESFAKi 

by Zodiac Technologies 


COMPUTERS 


VUit Our Dallaa/Fort Worth Showroom. 


ilflO-7!i2’5!iSli 
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OmniKey Plus keyboard with an 80-inch 
cable. Standard software includes DOS 
3.3 or 4.01, GW-BASIC, and an on-line 
system and MS-DOS reference program. 
FCC Class B rating was pending at the 
time we reviewed the system. 

The MicroStation 386/20’s processor 
can be slowed to 10 MHz if necessary, but 
most likely you’ll keep it at 20 MHz. With 
all settings on high, the Noithgate scored 
in the low-to-middle range on all the PC 
Labs benchmark tests. 

The MicroStation 386/20 uses AMI 
BIOS chips and Northgate’s own mother- 
board. The tested unit had integral parallel 
and serial ports, an integral floppy disk 
drive controller, and a tree expansion bus 
design, but it also had a video card in a 16- 
bit slot. Newer units will have the VGA 
circuitry built in as well. 

PIPELINE MEMORY 

Motherboard memory can be expanded to 
8MB, the system maximum for 32-bit 
memory. The Northgate uses either 256- 
kilobit or I -megabit chips in SIMM pack- 
aging. The MicroStation 386/20 doesn’t 
have RAM cache memoty, but it uses 
pipeline memory addressing and page- 
mode memory to attain near-zero-wait- 
state performance. 

Pipeline memory addressing uses one 
pin on the 386 chip to look at the memory 
address of the next instruction. If the next 
step requires finding a memory address, 
pipelining eliminates one memory wait 
state. 

The system has room for two half- 
height and one one-third-height drive. As 
delivered, the system has one empty bay, 
the size of which depends on whether you 
order a 1.2MB or 1.44MB floppy disk 
drive. The Conner Peripherals 40MB hard 



Northgate MicroStation 366/20 
Northgate Corr^ter Systems Irtc. . 1 3705 First 
Ave. N.. Ptymouth, MN 55441 ; (800) 548*1993. 
(612)476-4400. 

Ust Price: With 2MB RAM. 42MB hard disk. 

1 .2MB 5.25'inch or 1 .44MB 3.5Hnch floppy disk 
drive. VGA monitor, DOS 3.3 or 4.01 . GW- 
BASIC. utilities. $2,549. 

In Short: Through on-board integration of major 
component interfaces, the compact Northgate 
still has four free expansion slots. A moderate 
performer, the MicroStation 386/20 has a 
competitive pnce. full software including DOS. an 
orvline hypertext system reference, and 
commendable support. 
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The Northgate MicroStation 386/20 is a 
$2,549 system lhal measures only 4.25 by 
1 6.5 by 1 6 inches (HWD). While Northgate's 
own motherboard otters seven vertical 
expansion slots, an expansion tree board 
with its own horizontal slots takes up a normal 
1 6-bit slot. The expansion tree lets you 
accommodate three tull-length 1 6-bit cards 
and two hatf-length 8-bit cards. 


disk uses Conner’s Interface Design En- 
hancements (IDE) drive controller tech- 
nology, The 150-watt power supply has 
four device power leads. 

The MicroSlation’s most obvious di- 
mension is its height — or rather its lack of 
it; this restricts the drive bays to no more 
than two high. The other design factor that 
keeps the box short is the arrangement of 
the expansion slots. The motherboard ac- 
tually comes with seven vertical slots, 
since it is also used in larger systems, but a 
short expansion-tree board with its own 
horizontal slots sits in one of the normal 
16-bit slots. Using the tree, you can fit 
three 16-bit full-length cards and two 8-bit 
half-length expansion cards. The expan- 
sion bus tuns at the industry-standard 8 
MHz. 

The short case has flush-mounted pow- 
er, reset, and turbo buttons on its front. 
The usual lights monitoring power, hard 
disk access, and turbo mode are on the 
front as well. There is no system keylock. 

NORTHGATE FRILLS 

Like all Northgate systems, the MicroSla- 
tion comes with a comprehensive user 
guide and a laminated quick-reference 
card. You’ll get the quickest assistance by 
using the standard on-line Hypertext-style 
help and reference program. Northgate’s 


abundance of user documentation is admi- 
rable and unique in this roundup. 

Northgate’s one-year parts-and-labor 
warranty is augmented by its toll-free tech- 
nical-assistance number and its on-site ser- 
vice. If you have a problem with a North- 
gate computer, call the 24-hour help line to 
locate the source of the problem. North- 
gate will ship replacement parts overnight 
without billing you; you can send the de- 
fective part in aStet receiving the good one. 
If you need help installing replacement 
components, the on-site service vendors 
will show up the next day to do the installa- 
tion. 

Northgate’s MicroStation 386/20 is a 
good reason for not buying a 386SX sys- 
tem. With the Northgate machine, you get 
a solid set of components with true 20- 
MHz 386 performance, sufficient expan- 
sion for most single users, complete soft- 
ware, documentation, and technical 
support for less than many companies 
charge for similarly configured 386SX 
systems. When it’s this good, this cheap, 
why buy less? 


POLYWELL COMPUTERS INC. 

Polysystem 

MI-Cache-20 

by Winn L. Rosch 

Many attractive features mark the Polysys- 
tem Ml-Cache-20 fiom Polywell Comput- 
ers as a $2,650 machine of distinction. But 
just as many litde details detract from its 
quality feel. 

The colorful plastic logo in the comer 
of its ordinary AT -style case shows that the 
Polysystem has more corporate support 
behind it than a mere garage shop. 
Polywell has been crafting American- 
made computers for three years, not just 
for the direct market (where the Polysys- 
tem is aimed), but also for sale under the 
private labels of other vendors. 

But the same front panel shows a dis- 
mal lack of attention to detail. The big tur- 
bo push button does nothing, while the ad- 
jacent reset switch works fme. The button 
is not defective but superfluous by de- 
sign — the subcontracted case just comes 
that way, according to Polywell. 

USES DISCRETE LOGIC 

So goes the rest of the Polysystem. On the 
positive side, its Mylex motherboard does 
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j Quality 

r Gateway 2000's quality standards set us apart from our 
1 competition. From the top quality name brand components used 
I in our systems to the painstaking quality assurance tests we 
{ run on our machines, you are guaranteed a top quality computer. 

I Our complete line of computer systems are hand built in our 
t factory located just outside Sioux City. Iowa. State of the art 
technology is used to provide you with a combination of perform- 
ance. compatibility, and reliability that few vendors can match. 

' One customer recently wrote; "The quality of your work is 
exemplary and frankly has made a lot of others jealous because 
they bought systems which were comparable in quality but with 
a stiff price difference’’— George Syty. 


Service 

Gateway 2000’s service policies are the best in the industry. 

We stand behind all of our systems with a 30 Day Money Back 
Guarantee and a 1 Year Warranty. We also offer Lifetime 
Toll-Free Technical Support, and Free Federal Express Ship- 
ping of replacement parts. If our technicians can't solve your 
problems over the phone or Fed-X you a solution we can dispatch a 
technician to most locations to provide Free On Site Service. 
Our policies are great, but it's our people that really set us apart 
from the competition. Look at what our customers write: 

“Thank you very much for kind attention and help. I am 
highly recommending your corporation to colleagues for your 
quality and sewce”— Herbert Markley. 

“I’ve always heard your forte is customer service, and now you 
have definitely proven it to me’’— lose De Jesus. 

“I am really glad I chose Gateway 2000’’— Jerry Langland. 

“/ feel compelled to express my gratitude to your company for the 
impeccable service and support I rece/v«f"— Andrei Weiszmann. 

“It is a pleasure indeed, to work with a computer sales 
company that exhibits a genuine desire to satisfy the customer’’— 
Ron L. Kinney. 
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This is where it all comes together. 

We founded Gateway 2000 on this farm located near Sioux 
City, Iowa to provide top quality computers at unbeatable prices 
with uncompromising service after the sale. No other company 
offers you the combination of Price, Quality, and Service that 
we do. We want you to be completely satisfid with your decision to 
purchase a Gateway 2000 computer system, and you have our 
personal pledge that you will be. We look forward to you joining 
our thousands of satisfied customers, and establishing a long 
lasting business relationship. 

Sincerely; 

Ted Wain Norm Wain Jr. 

President Vice President 


Price 

Gateway 2000 offers the most aggressive prices in the industry. 

We offer fully loaded machines for the same price as most 
vendor’s stripped down models. One customer wrote Tm surprised 
that the computer media haven 't mentioned anything about your 
prices relative to the rest. You don’t merely edge them out you 
blow them aivay”— Clarence Larson. Look at our prices on the 
back page of this ad, shop around, compare apples to apples, i 
then call Gateway 2000's knowledgeable sales staff to discover the { 

GATEWAY DIFFERENCE. “I chose Gateway after much i 

research because / felt that the product was the best value for the I 

money and the sales staff was very patient with my never ending | 

list of questions and and inquiries"— K6th Lazan. i 
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■ 4 Megs RAM ■ 4 Megs RAM ■ 64K Cache RAM 


1.2 Meg SW' Drive ■ 1.2 Meg S'A' Drive ■ 4 Megs RAM 

■ 1.44 Meg 3.5" Drive ■ 1.44 Meg 3.5" Drive ■ 1.2 Meg 5'A" Drive 

■ 65 Meg 28ms RLL Drive ■ 160 Meg ESDI Drive ■ 1.44 Meg 3.5" Drive 

■ 16 Bit VGA Board ■ 16 Bit VGA Board ■ 160 Meg ESDI Drive 

■ 14" 1024 X 768 Color Monitor ■ 14" 1024 x 768 Color Monitor ■ 16 Bit VGA Board 

■ 1 Parallel & 2 Serial Ports I Parallel & 2 Serial Ports ■ 14" 1024 x 768 Color Monitor 


■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$ 2795.00 

64K Cache Add $500 


■ 101 Key Keyboard ■ I Parallel & 2 Serial Ports 

■ MS DOS 3.3 or 4.01 ■ 101 Key Keyboard 

$ 3495.00 

64K Cache Add $500 $4795.00 



■ Gas Plasma Display Screen 

■ 2 Megs RAM 

■ 1 .44 Meg 3.5" Floppy Drive 

■ External Port for 5 'A" Drive 
40 Meg 28ms Hard Drive 

1 Parallel & I Serial Port 

■ Full Length 16 Bit Slot 
Expansion Slot ( 16 Bit) 

■ External EGA Monitor Port 

■ 84 Key Keyboard 

■ MS DOS 3.3 Installed 

$ 2995.00 


■ 2 Megs RAM 

■ 1.2 Meg 5'A" Drive 

■ 1.44 Meg 3.5" Drive 

■ 65 Meg 28ms RLL Drive 

■ 16 Bit VGA Board 

■ 14" 1024 X 768 Color Monitor 

■ I Parallel & 2 Serial Ports 

■ 101 Key Keyboard 
MS DOS 3.3 or 4.01 

$ 2395.00 

with Desqview 386 


GATEWAY 2000 • P.O. BOX 2000 
SERGEANT BLUFF. IOWA 51054 

800-523-2000 * 712-943-2000 
FAX 712-943-2023 
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■ 80286-12 Processor 

■ 80286-16 Processor 

■ 80286-20 Processor 

2 Megs RAM 

■ 2 Megs RAM 

■ 2 Megs RAM 

■ 1.2 Meg 5‘A" Drive 

■ 1.2 Meg 5'A" Drive 

■ 1.2 Meg 5'A" Drive 

1 ■ 1 .44 Meg 3.5" Drive 

■ 1 .44 Meg 3.5" Drive 

■ 1 .44 Meg 3.5" Drive 

i ■ 65 Meg 28ms RLL Drive 

■ 65 Meg 28ms RLL Drive 

■ 65 Meg 28ms RLL Drive 

! 16 Bit VGA Board 

■ 16 Bit VGA Board 

■ 16 Bit VGA Board 

' 14* 1024 X 768 Color Monitor 

14" 1024 X 768 Color Monitor 

■ 14" 1024 X 768 Color Monitor 

) I Parallel & 2 Serial Ports 

■ 1 Parallel & 2 Serial Ports 

■ 1 Parallel & 2 Serial Ports 

1 : 101 Key Keyboard 

101 Key Keyboard 

■ 101 Key Keyboard 

I ■ MS DOS 3.3 or 4.01 

■ MS DOS 3.3 or 4.01 

■ MS DOS 3.3 or 4.01 

1 $ 2195.00 

i 

$ 2295.00 

$ 2395.00 

i Call for Custom Configurations 

i 

■ Circle 364 on Reader Service Card ■ 

Ask about our Installation Program 














the job quickly, thanks to a proprietary 
Mylex discrete-logic, 64K cache of 25- 
nanosecond static memory. Its perfor- 
mance was second-fastest among the 12 
reviewed machines, owing to the added 
benefit of the memory cache. But on the 
negative side, the eight SIMMs on the sys- 
tem board are located at the front end of its 
expansion slots. Although spaced to avoid 
touching circuit boards, expansion cards 
with component-laden skirts may not fit. 

The eight SIMM sockets will accom- 
modate either 256-kilobit, 1 -megabit, or 
4-megabit modules. Fill it with 4Mb chips 
and the Polysystem will attain its full 
32MB maximum memory capacity, twice 
that of the other computers in this roundup. 
Alternatively, a single 32-bit expansion 
slot provides another opportunity for 



Polywell Computers' Polysyslem Ml-Cache- 
20 ($2,650) uses a Mylex motherboard — a 
speedy number whose proprietary, discrete- 
logic, 64K cache of 25-nanosecond static 
RAM made this the second-fastest machine 
reviewed. The motherboard can also tit up to 
a maximum 32MB of system RAM — it you 
can get 4-megabit chips. 


memory expansion. Because of the 64K 
processor RAM cache, slower l(X)-ns. 
256-Kb DRAM chips are used. 

You can slow the Polysystem from its 
high-performance, 2()-MHz speed down 
to an ultracompatible and ultralaggardly 8 
MHz at a touch of the keyboard. For better 
performance, a little ingenuity will fit an 
80387 coprocessor in a waiting socket. 
The expansion slots always operate at a 
standard 8 MHz. 

Oirly one VLSI chip decorates the sys- 
tem board, a custom chip made by Chips 
and Technologies for Mylex. The Polysys- 
tem’s American Megatrends BIOS in- 



Polysystem Mt>Cache>20 

Polywell Computers Inc., 61C Airport Btvd., 

South San Franosco, CA 34080: (800) 993- 
1CPU. (415) 583-7222. 

Ust Price: With 2MB RAM. 40MB hard disk. 

1 .2MB 5.25-inch floppy disk drive. VGA monitor. 
$2,650. DOS 3.3 or 4.01 . $65. 

In Short: A 20-MHz 80386 computer that looks 
good but needs more attention to detail. 

Strengths indude a 64K memory cache and an 
exceptional warranty structure. 

CIRCLE S42 ON READER SERVICE CARD 

eludes both setup and diagnostics in its 
firmware code, accessible at the press of a 
key when you boot the system. RAM 
shadowing of the video and ROM BIOS is 
not supported. 

Of the six 16-bit and one 8-bit expan- 
sion slots (in addition to the 32-bit memory 
slot, which also supports an 8-bit card), 
three are filled at the factory. One contains 
a 16-bit ProDesigner VGA video adapter 
from Orchid Technology. Another holds a 
generic I/O card bedecked with one serial, 
one parallel, and a game port. Unfortu- 
nately, this board did not fit properly into 
its socket — the thin rear panel of the Poly- 
system chassis had to be bent backward to 
slide the board completely into its expan- 
sion connector. 

NO-NAME DISK CONTROLLER 

Details really fail the Polysystem when it 
comes to the drive controller. Instead of 
the Western Digital WD100V-MM2 1:1 
interleave controller, the evaluation sys- 
tem was equipped with a Taiwan-made 
clone (labeled only “Flytek” on its 
ROM), which the Polywell Ascribes as an 
equivalent, since it uses three Western 
Digital chips. 

Polywell sells the Western Digital con- 
troller and sent us one to prove it. Be sure 
to specify your preference if you have one. 
Otherwise, the disk drive hardware in the 
test system mitrored most of the other sys- 
tems: a TEAC 1.2MB floppy disk drive 
and a Seagate ST-25I-I 40MB hard disk. 
Both of the unit’s scores on the DOS File 
Access benchmark test rated in the top 
quarter of the units reviewed. 

The 220-watt Kingspao power supply 
offers four drive connectors, leaving two 
available for future expansion. The ex- 
pected five AT-style half height drive bays 
(the right three with front-panel access for 
removable media such as a tape backup de- 


vice) all use ordinary AT-style plastic 
mounting rails. Remember, you will need 
to split a power line if you install a fifth de- 
vice. 

Polywell offers a choice of color fixed- 
frequency VGA displays, either a Relisys 
RE9513 or a Quimax 31 14. The company 
recommends the latter but sent the former 
for review. It produced an acceptable im- 
age on its 13-inch (diagonal) screen. A 
tilt/swivel base is standard. 

Polywell provides a two-year warranty 
on the Polysystem’s motherboard, moni- 
tor, and display adapter and an unusual 
one-year parts , five-year labor warranty on 
the overall system. 

If you like what you see on the outside 
and don’t peer too critically inside, you’ll 
be happy with the appearance and per- 
formance of the Polysystem Ml-Cache- 
20, particularly with the boost provided by 
its memory cache and the extended war- 
ranty. Polywell, however, could be a real 
market contender if it added some polish to 
its rough edges. 


TANGENT COMPUTER INC. 

Tangent 320 

by Susan L Hayes 

The Tangent 320, from Tangent Comput- 
er, is a desktop machine that looks and acts 
like most of its inexpensive counterparts in 



The $2,395 Tangent 320 conveniently 
places its lock, reset, and turbo switches at 
the front of the machine; these are joined by 
LEO indicators for the floppy and hard disk 
drives, as well as power-on and turbo 
modes. Mso accessible from the front are the 
machine's five half-height bays. 
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If work is hell, here's one personal computer 

built to take it. 


If you want a computer that can 
take the heat, look at Tatung. 
Because before we ship any 
Tatung computer, our engineers 
roast, test and run every com- 
puter board at 117“ Fahrenheit 
for 72 hours. If it doesn’t survive, 
it’s not a Tatung. 

You don’t have to work in hell, 
of course, to appreciate superior 
Tatung performance. Let’s say 
you want to work fester. 



Our new 386SX 
is a fest 386 ma- 
chine that runs all 
386-based applica- 
tions. At a 286- 
class price. 

And because 
our engineers 
didn’t just wire a 386 processor 
onto a 286 motherboard, our 
386SX design significantly 
improves system fjerformance. 




If you are hot for 
performance and reliability, 
look for the Tatung 386SX. 

It’s hot. 

See your Tatung dealer, or 
call us, toll-free, 24 hours 
for complete information; 
1(800)765-2345. Tatung 
Company of America, Inc., 
2850 El Presidio Street, 
Long Beach, CA 90810. 
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O TATUNG 

Engineering at Its best. 



COVER STORY 

LOW-COST 386/20 COMPUTERS 


this roundup. But with a price tag of 
$2,395— including 2MB RAM, a 40MB 
hard disk, a 1 .2MB floppy disk drive, and 
VGA — ^Tangent jointly holds the title of 
the least expensive unit reviewed. And if 
support and service rank high on your list 
of priorities, your search for an affordable 
20-MHz system could end here. 

Tangent's commitment to customers 
begins with the documentation that accom- 
panies the system. Hardly skimpy, a three- 
ring binder bulges with plenty of informa- 
tion about this FCC Class A-rated PC. The 
documentation includes directions for in- 
stalling additional memory and a math co- 
processor, as well as an in-depth trouble- 
shooting guide and glossary that are 
clearly written for beginners and experts. 

Tangent also includes manuals tom its 
brand-name parts manufacturers, among 
them Video ^ven, SUG, and MiniScribe. 
If that doesn't do. Tangent offers a toll-free 
support hotline. A one-year parts-and- 
labor warranty plus a 30-^y money-back 
guarantee further help to ease anxieties. 

OUR TESTED UNIT 

A sleek Relisys VGA color monitor and a 
Tangent EnhWed-style keyboard with a 



Tangent 320 

Tangent Computer Inc.. 303 Beach Rd.. 

Burlingame, CA 9401 0; (800) 223-6677. (415) 
342-9388. 

List Price: With 2MB RAM. 40MB hard disk. 

1 .2MB 5.25-inch floppy disk drive. VGA monitor, 
$2,395. OOS 3.3 or 4.01 . $88. 

In Short: The Tangent 320's price earns it the 
distinction of being tied with the ACMA as the 
cheapest 3B&20 on the market. Wrth quality 
parts backed by excellent support arid service. 
Tangent may c^er the most for the least. 
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firm, dicky touch accompanied our tested 
unit. The Tangent 320's standard desktop 
case does take up some space, but it also 
offers you enough room to move around 
the easily accessible and well-laid-out inte- 
rior. The lock, reset, and turbo switches 
are conveniently located on the flont left of 
the system unit, and LED indicators are 
present for power-on, turbo, and floppy 
and hard disk drives. Five half-height 
drive bays are accessible from the ftxmt of 
the computer, and several cases are avail- 


able ftom Tangent upon request. 

Two 8-bit, four 16-bit, and one 32-bit 
proprietary slot (which can also be used as 
an 8-bit slot) reside on the Data Expert 
motherboard. Five expansion slots re- 
mained free after our tested unit filled one 
slot with an I/O card offering one parallel, 
two serial, and one game port and another 
with an MFM proprietary floppy/hard disk 
controller, this controller handles the Mini- 
Scribe 40MB hard disk and can manage up 
to two floppy disk drives. Tangent doesn't 
limit your hard disk options, offering a va- 
riety of sizes and controllers, including 
SCSI and ESDI interface choices, in addi- 
tion to ST-506. 

A 285-watt power supply keeps things 
going, and a standard Chips and Technol- 
ogies VLSI chip set and an AMI BIOS rest 
on the motherboard. An 80387 math co- 
processor socket is present as well, but it 
lies halfway under the hard disk. The Tan- 
gent can run at 16 or 20 MHz, and the bus 
speed can be set at 6, the more common 8, 
or a speedy 10 MHz. 

The system supports up to 16MB of 
RAM; 8MB are placed on the mother- 
board, and an additional 8MB can be add- 
ed using a 32-bit expansion card. The 




DATASTORM TECHNOLOGIES INC 

l>0. Box 1471- Columbia. HO 6520S 
314.443.3282 


It takes a great performance for a disk lo become 
a legend. Chuck Berry has what it takes And so 
does PfIOCOMM PiUS. It gives you power and 
ease of use that surpasses communications soft- 
ware costing S250 or more. Yet PROCOMM PIUS 
costs much, much less. Which simply means when 
you want communications software that gives 
you a great performance, you can still be good 
to your wallet. 

LEGENDARY 

DISKS 

Ask your soltwaie dealer today about PPOCOMM 
PUIS, now available in stand-alone and local 
area network versions. 
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When PC Magazine searched for words 
to describe Acma, they chose... 
Impressive! Performance! Our Favorite! 

PC Magazine Review November 28, 1989 



PC Magazine reviewed 386-25MHz computers and proclaimed our’s as their "favorite." They praised our Cache computer for " 
good expansion possibilities, 45-day money-back guarantee, and a two year warranty." They called it " impressive." 


ACMA 286/12 

Desktop System 


ACMA 386/20 

Professional System 


ACMA 386/25 

Business System 


ACMA 386/33 

33Mhz Cache System 


- Intel 80286- 1 2 CPU running at 
6/12MHZ (keyboard switchable) 

- Chips & Technologies "NEAT" 
CHIPSet, and AMI BIOS 

- S 1 2K RAM. expandable to SMB 
on system board ( 1 00ns) 

- 0 wait state with page mode 
interleaved arrangement 

- 384K Shadow RAM 

- Five 16-bil & three 8-bit slots 

- 200W UL. CSA & TUV approved 
power supply ( 1 10/220V) 

- Supports EMS/LIM 4.0 

- Supports 80287 math coprocessor 

- 1 .2MB or 1 .44MB floppy drive 
-1:1 interleaved dual hard/floppy 

disk drive controller 

- Parallel, serial & game ports 

- Clock calendar w/battery back-up 

- Enhanced 101 -key keyboard 

- Choice of Mini or Standard case 
(Vertical case option $ 1 75) 


$775 

vif^nn Fr. 


With Mwiller 4 
Via** 

Mono 

EGA 

VGA 

40.MB/28ms 

$1,259 

$1J559 

$1,659 

6.5MB/2Kms 

$1,399 

$1,699 

$1,799 


286/16 

Wilh_MqBil«_4 pr, 


With Mgi»liir4 
Vul*eBo4rd 

Mono 

EGA 

VGA 

4()MB/28ins 

$1,459 

$1,759 

$1,859 

X()MB/28ms 

$1,699 

$1,999 

$2,099 


- Intel 80386-20 CPU running at 
6/8/16/20MHZ 

- AMI BIOS 

- I MB 32-bit high-speed RAM, 
expandable to 16MB (System 
board expands to SMB of 32-bit 
RAM) 

- 0 wait state with page mode 
interleaved arrangement 

- Shadow RAM for system & video 
BIOS relocation 

- Supports EMS/LIM 4.0 

- Supports 80287. 80387 and 
Weiiek math coprocessors 

- One 32-bit. five 16-bit & two 8-bit 
expansion slots 

- 200W UL. CSA & TUV approved 
power supply ( I I0/220V) 

- ROM-based setup 

- 1.2MB or 1.44MB floppy drive 

-1:1 interleaved dual hard/floppy 

disk drive controller 

- Parallel, serial & game ports 

- Clock calendar w/battery back-up 

- Enhanced lOl-key keyboard 

- Starulard case (Vertical case 
option $175) 


- Intel 80386-25 CPU running at 
6/8/1 6/25MHZ 

- AMI BIOS 

- IMB 32-bit high-speed RAM. 
expandable to 16MB (System 
board expands to SMB of 32-bit 
RAM) 

- 0 wait state with page mode 
interleaved arrangement 

- Shadow RAM for system & video 
BIOS relocation 

- Supports EMS/LIM 4.0 

- Supports 80287, 80387 and 
Weitek math coprocessors 

- One 32-bit. five 16-bit & two 8-bit 
expansion slots 

- 200W UL. CSA & TUV approved 
power supply (1 10/220V) 

- ROM-based setup 

- ).2MB or 1.44MB floppy drive 

-1:1 interleaved dual hard/floppy 

disk drive controller 

- Parallel, serial & game ports 

- Clock calendar w/battery back-up 

- Enhanced 101 -key keyboard 

- Standard case (Vertical case 
option $175) 


$1,495 


65MB/2Kms S2.09V $2399 S2.499 
12()MB/2Hms 52,499 S2.799 $2,899 


$1,795 


with M<wit1ar4 
Vidfo Bcunl 

Mono 

EGA 

VGA 

65MB/2Kmb 

$2,399 

$2,699 

$2,799 

l20MB/28ms $2,799 

$3,099 

$3,199 


- Intel 80386-33 CPU running at 
6/8/I6/33MHZ 

- AMI System board and BIOS 

- IMB 32-bit high-speed RAM. 
expandable to 24MB (System 
board expands to SMB of 32-bit 
RAM) 

- 0 wait state 

- 64KB Cache. 20ns SRAM-33MHz 

- Shadow RAM for system & video 
BIOS relocation 

- Supports EMS/LIM 4.0 

- Supports 80387 and Weiiek math 
coprocessors 

- One 32-bit, six 16-bit & one 8-bit 
expansion slots 

- 200W UL. CSA & TUV approved 
power supply ( 1 1 0/220V) 

- Built-in setup and diagnostics 

- 1 .2MB or 1 .44MB floppy drive 

-1:1 interleaved dual hard/floppy 

disk drive controller 

- Parallel, serial & game ports 

- Clock calendar w/battery back-up 

- Enhanced lOI-key keyboard 

- Standard case (Vertical case option 
$175) 


$3,595 


WilhMaMhxfc 

VUl*ub*M) 

Mono 

EGA 

VGA 

65MB/2Kms 

$4,199 

$4,499 

$4„599 

120MB/28m<( 

$4,599 

$4,899 

$4,999 


286/20 $1,095 ‘Network Diskless Workstations From $859 












Christmas Special! 

1. Two-Year Warranty 286-16MHz Computer System 

2. Fastest Delivery In The Industry FREE VGA Monitor & Video Card. 

7 Key Easy & Flexible Payment Policies it 1 OQQI 

'^4. Replacement Parts Air Expressed FREE! ^ ' 

^5. 45 Day "Risk-Free" Money Back Guarantee 
’^^1 'X Unlimited Lifetime Toll-Free Technical Support 

7. Reputation For Superior Quality, Support & Service 




Monitors 

NEC: 

Multisync • 

Multisync - 2A 
Multisync Plus 

Hyundai -- Special! — 
12“ MontKhn>me 
14“ EGA. ..^l Dot Pitch 
14" VGA...'<I Dot Pitch 
14“ VGA. .4! Dot Pitch 


Video Cards 

ATI: 

VGA iBasit 64(h4«ni $195 

VGA Wonder i25ftK) $275 

Orchid: 

Prti-Dcsigncr VGA I256K) $275 
Pro-Designer VGA+ i5l2Ki S.^25 
Paradise: 


386SX VGA Executive Package 

Includes FREE Sur^e Protector and Printer Stand 

ACMA's .386SX with Intel’s 80.386SX-16MH/ CPU- New Enhanced 
AT CHIPSet - 16MH/- CPU - 0 wait stale - page mode interleaving - I MB 
RAM - 80387SX math coproce,s.sor suppi>n • six Uvbii and two 8-bii 
expansion slots - 2(X)watt UL approved power supply - 40MB/28ms hard 
drive -a 1.2MB or 1.44MB floppy drive -parallel and serial pons -enhanced 
lOl-kcy keyboard - 16-bit VGA card and VGA monitor with lili/swivel 
.stand - Panasonic 1191 printer (240/48 cps) - 6' parallel printer cable - ten 
diskettes - computer paper. Uprgrade with various video options and/or 
larger hard drives. 

"386SX Executive" Special $2,245 
Complete 286 Business Package 

Includes FREE Siirjfc Protector and Printer Stand 

ACM A’s 286/1 2MH/ - 0 wait state - page mt>de interleaving - shadow 
RAM for BIOS relocation - EMS/LIM 4.0 suppi.»n - dual hard/floppy 
controller - 5I2K RAM expandable to 8MB on the system board - ROM 
bused setup - 80287 math copnx'essor support -five I6-bii and three 8-bit 
expansion slots - 2(K)waii UL approved power supply - 20MB hard drive • 
a 1.2MB or I.44MB floppy drive - parallel and serial ports - enhanced 
101 -key keyboard - moocx'hrome monitor w ith lill/sw ivel stand - Panasrrnic 
1 1 80 printer 1 192/.38 cps) - 6’ parallel printer cable - ten diskettes - computer 
paper. Upgrade /with EGA or VGA displays and/or larger hard drives. 

"286 Business" Special $1,295 


Flexibility Makes Ownership Easy! 

We UL'cept Visa. Mauercard (no vurchurge on credits cards). C.cy.D via certified check, compans purchase orders, 
monos orders, personal checks (allow 7 days to clear) and wire transfers, (let a 1% discount for prepayment im 
computers via cash, check or wire transfers. Add 2% for shipping and handling ($.1 minimum i. or for second day 
air shipments on all sysicm-s. In California add 7‘if sales lax. Call for shipping costs for Military addressed lAPO/FPOl. 
or if outside the continental United States. The 45 day money hack guarantee docs not include monitors. uccesstHics. 
return shipping and handling. Software, accessories, prmicrs. monilnn and shipping arc not refundable. Reptaccmcni 
parts are cn>ss-shippcd via 2nd day air at Acma’s expense after priKcvsing the required RMA (returned materials 
authoriMlion). Customers assume all rcsponsihilitics and costs for returning defective parts to Acma. We are not 
respiwsible for em>rs m typography or photography, and we reserve the right to substitute equivalent, or better, parts. 
All prices and specifications are subject to change w ithoui notice, and all brand names are registered trademarks of their 
respective companies. *All computer systems come with a two year warranty - Isi year covers all parts and labor. 2nd 
year covers labor. All pnxlucls not labeled with Acma's logo are covered by the manufacturer’s warranty. 

(lovernment. Corporate & University P/()‘s Welcome! 

' ...The Price Performance Leader! 


$595 

$475 

Call 


$74 

$295 

$299 

$279 


VGA+ 16 

$225 

VGA Profcssitmal 

$395 

Video 7: 

Fust Write VGA 

$259 

VRAM VGA 

$399 

ACMA: 

Mono/Graphic 

$39 

Color/Graphic 

$.39 

EGA 

$129 

VGA 

$169 


Tremendous 

Savings! 

Buy moniiur & video card combinaiionv and 
get even bigger discounts Call today for 
details and save BIG wiih this great offer! 

Printers 


Epson: 


LX8I(). IH0/.3()cps 

$185 

FX850. 264/54 cps 

$339 

Lg5l0. 180/60 cps 

$3.39 

LQ8.50. 264/88 cps 

$519 

LQ!0.5(). 264/88 cps 

Call 

LQ2550. 4(X)/133 cps 

Call 

[Panasonic; 


1180. 192/38 cps 

$185 

1191.240/48 cps 

$2.39 

1 124. 192/63 cps 

$329 

1.592. 220/38 cps 

Call 

1.595. 288/51 cps 

Call 

1524. 240i80cps 

Call 

44.50. User (300 dpi) 

Call 


45 Day "Risk-Free" 
Money-Back (Juaraiitee! 

That's right, try anv ACMA 
computer for 45 days, and if 
you're not 100^ satisfied, ft>r any 
reason, simply return it for a full 
refund. ..no questions asked. 
"VJe're this confident because our 
s\fstems are that good! “ 


Open *7 Days A Week! 
800 - 456 - 1818 

Mon - Fri 7;(X)am to 6:()0pm 
Sat - Sun 9;(X)am to .3:IK)pm 

Technical Support 80(1-456-8898 

Mon - Fri 8:(K)am to 5:(K)pm 
(All times Pacific .Standard Time) 
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^AcOMPUTERS, INC.i^'” 

Aetna 


Acma Computers. Inc.. 1 17 Fourier Avenue. F'remont. CA 945.39 - ('oiporaic Office: (415) 438-44(X) Fax: (415) 438-4408 





She’s5 years dd. 
She’s already had 
7 names, 

16 identities and 
21 homes, 



Every year thousands of children 
are kidnapped by their own par- 
ents. Beginning the tragic ordeal 
of life on the run. Child Find 
offers an end to the running. 
With our toll-free number and 
our mediation program, we offer 
a way out for the parents and for 
the kids. 

For us, it’s a labor of bve. But 
unfortunately, we can’t operate 
on love alone. 

To find out how you can 
help, or if you need our help, 
please call 1-SOO-A-WAY-OUT. 
And help another child find a 
more peaceful future. 



CHILD RIMD OFAMERKAINC 


The Tangent 320. from Tangent 
Computer, stands out for two 
important reasons: customization and 
documentation. For only $2,395, you 
get more than just 2MB RA,M, a 
40MB hard disk, and VGA. Tangent 
gives you a 30-day money-back 
guarantee, a selection of cases and 
hard disks, and other options — plus 
knowledgeable support. Tangent also 
will build whatever configuration you 
need; such commitment to customers 
is rare. 

In addition, the Tangent 320’s 
documentation is well written and 
comprehensive, a quality that 
unfortunately docs not hold true for 
most of these 1 2 low-cost 20-MHz 
386s. The Tangent manual comes 
complete with a glossary of terms, a 
troubleshtxitlng guide, insuactions 
for installing a coprocessor or more 
memory, and specific documentation 
for the components, such as the video 
adapter and hard disk. Tangent's test 
scores place it within the pack of 
noncached 20-MHz 386s. all of 
which rank faster than an SX and 
offer full 32-bit performance as well. 

Among honorable mentions, the 
ACMA 386/20 Professional System 
offers good value at an equally great 
price: $2,395 buys you a solidly built 
machine with Class B FCC 
certification. Performance lags, 
leaving the ACMA at the bottom of 
the pack in that respect, but the 

motherboard has two easily accessible 
memory banks, each consisting of four 
SIPP sockets. In this machine, both banks 
were filled with 256-kilobit 100-nanosec- 
ond chips, and interleaving is employed to 
achieve an effective .5 wait state. The ma- 
chine reserves 384K for shadow RAM, 
which the user can disable. 

Also present in our tested unit were a 
Video Seven FastWrite VGA adapter and 
a Relisys monitor. These components 
helped Tangent 320 capture some of the 
highest scores on the PC Labs video 
benchmark tests. On the whole, the Tan- 
gent performed adequately across the 
board in all our benchmark tests, and the 
AMI BIOS performed very well on the 
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margin from the faste.st to the slowest 
system is trivial — less than I second 
on the PC Labs 80386 Instruction 
Mix test. And while the 
documentation could use some 
improvement, support is excellent, 
with a two-year warranty on labor. 

Also, the machine is built with a care 
for detail that not all of these low-cost 
386s can claim. 

For those of you looking for top- 
of-the-line speed at a low cost, two 
machines stand out because of 
memory -cached performance. 
Continental Technology’s Top Gun 
386/20 offers premier performance 
and is a strong runner-up for our 
Eiditor's Choice. With 32K of 
processor RAM cache controlled by 
the Intel 82385 chip, this $2,669 
80386-ba.sed PC is a good value with 
reasonable stock components. 

However, be mindful of hidden costs, 
such as the $55 charge for I/O ports. 

Right behind is the $2,650 
Polysystem MI-Cache-20, from 
Polywell Computers. A 64K cache 
on the Mylex motherboard improves 
performance, giving it much better 
speed than the ten noncached 386 
rcs. The Polysystem could use more 
attention to detail, but what may allay 
your fears is its support policy: five 
years on labor; two years on the 
motherboard, monitor, and video 
card; and one year for all remaining 
parts. 

BIOS Disk Seek test. 

Most of the machines included in this 
roundup offer very similar features and 
performances. Tangent stands out because 
it boasts a list price that matches the cheap- 
est competition and still offers quality parts 
and exceptional commitment to service 
and technical support. ■ 


Bruce Bruce is a frequent contributor to 
PC Magazine. John Dickinson is executive 
editor. West Coast operations. o/PC Mag- 
azine . Susan L. Hayes is an editorial assis- 
tant at PC Magazine. Stephanie Izarek and 
Matt Ross are assistant editors o/PC Mag- 
azine. Alfred Poor and Winn L. Rosch are 
contributing editors of PC Magazine. 







Sometimes even the most 
advanced technolo^ 
starts with a simple idea. 



Finding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 

Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that's almost 
unheard of in a non-impact printer. 

The BJ-130 Bubble- Jet Printer provides 
incredibly precise print quality for every- 
thing from text to graphics and lets you 
print on just about any plain paper you 
choose. Even paper as wide as 16.5 inches. 


thanks to a 136-character/line car- 
riage that's the widest in its class. 
And when it comes to virtually 
maintenance-free performance 
the BJ-130 is also in a class by 
itself, with built-in automatic clean- 
ing and a unique 48-nozzle print 
head that lasts for years. Along 
with high speed operation that's so 
quiet you can keep the unit right by your 
desk, convenient cut-sheet feeding 
plus complete software compatibility, 
the BJ-130 Bubble- Jet Printer is simply 
faster, simply quieter, simply clearer. 
Quite simply, it's a better way to print. 


Bubble-Jet Printer 


For more information, call the Bubble- Jet Hot Line 1-800-453-7000 
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‘Suggested US. List prices: 
LaserJet IIP S1495; 
LaserJet Series 11 S269:). 
Dealer prices vary. 


At only $1495j it’s got your name on it. 


The HP LaserJet printer 
family has expandeci- 
in a small way. 

The new HP LaserJet IIP (as 
in Persottal) fits right on your 
desk. And, with a price almc ).st 
half of the multi-user Laser.let 
Series II,* into most hudget-s. 


Its simple front panel gives 
you easy, push-button control 
over the menu, the 14 internal 
fonts, form feed and other 
functions. It handles four 
different paper sizes; letter, 
legal, executive and A4, as 
well as envelopes. In portrait 





77i<’ mnc HP Lasi'rjet IIP pnntt’r. 


or landscape configura- 
tions. At four pages a minute 
FVom one or two paper bins 
(the second is optional). 


And, of course, 
our new printer 
is compatible with the HP 
La.ser.Jet Scries 11 and virtually 
all popular PC software. 


introduce people at your 
company to their very own 
HP Lasenlets. 


There is a better way. 


The 512K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 


So call 1-800-752-0900, 
Ext. 277J for your nearest 
authorized HP dealer. Then 


HEWLETT 

PACKARD 
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"Get To Know Our Values” 



standard Features: Genuine Intel 386-33 MHz CPU ■ 
High Speed 32K Cache Memory {Expandable to 64KI • 
2MB RAM Memory on Board {Expandable to 16MBI • 
'I.2MB & 1.44MB Floppy Disk Drive • 2 Serial, 1 Parallel 
Port • Full-Size Desktop Case with 220W Power Supply 
1 32-blt. S 16-blt. 2 8-blt Expansion Slots 


$ 3,039 PC MAX 386DX 33 MHZ 

SASIC SYSTEM 33 MHZ Fast Cache (True ss MHz CPU) 

NO Oisoiaf Srstem 




MONO 12" 

EGA 14" 

VGA 14" 

BASE SYSTEM 

$ 

3,099 

$ 

3,S09 

$ 

3,709 

60MB 

DRIVE 

$ 

3,699 

$ 

4,109 

$ 

4,309 

120MB 

DRIVE 

$ 

4,049 

$ 

4,459 

$ 

4,659 

142MB 

DRIVE 

$ 

4,349 

$ 

4,759 

$ 

4,959 



standard Features: Genuine Intel 386-25 MHz CPU • 

Page Interleave for B Walt State ■ 2MB RAM Memory on 
Board (Expandable to BMBI • 1.2MB i 1.44MB Floppy 
Disk Drive • 2 Serial, 1 Parallel Port • 101 Style Enhanced 
Keyboard ■ Full-Size Desktop Case ■ 220W Power supply 
• 1 32-blt, 5 16-blt, 2 8-blt Expansion Slots 

$ 1,839 PC MAX 386DX 25MHZ 

25 UHi FKt c«lie or Page mterteaee 

go msiiiae senem (for cairie Seaem SSOO.OO aami itrue 2S »hi cpui 




MONO 12" 

EGA 14" 

VGA 14" 

BASE SYSTEM 

$ 

1,929 

$ 

2,509 

$ 

2,509 

eOMB 

DRIVE 

$ 

2,429 

$ 

2,809 

$ 

3,009 

BOMB 

DRIVE 

$ 

2,729 

$ 

5,109 

$ 

5,309 

120MB 

DRIVE 

$ 

5,229 

$ 

5,609 

$ 

5,809 



Standard Features: Genuine 286-16 CPU • SI- 18.7 • 

1 MB RAM Memory on Board (Expandable to 4MBI • 
1.2MB Floppy Disk Drive ■ 2 Serial, 1 Parallel Port ■ 101 
Style Enhanced Keyboard ’Jr. Full-Size Desktop Case • 
200W Power Supply • 6 16-blt, 2 8-blt Expansion Slots 


$838 PC MAX 286 16MHZ 

(True 16MHZ CPUI 


BASIC SYSTEM 

No Display System 

lime 16MHZ CPUI 




MONO 12" 

EGA 14" 

VGA 14" 

BASE SYSTEM 

$ 928 

$ 1.308 

$ 1.508 

60MB DRIVE 

$ 1,508 

$ 1,688 

$ 1,888 

BOMB DRIVE 

$ 1,448 

$ 1,828 

$ 2,028 

108MB DRIVE 

$ 1,608 

$ 1,988 

$ 2,188 

OPTIONS 




All our PC MAX systems are 1009S compatible with 

MS DOS. 

UNIX. OS/2 and NOVELL Operating systems Our technical staff 
can develop custom software for your particular needs We also 


offer complete networking solutions, including all necessary 
hardware, software and cabling (call for an estimate) 
uve use only the faster more reliable 1024 X 768 i6-b(t Fast 
Speed VGA card for the VGA option This card comes with 256K 
RAM memory which can be upgraded to 512X We offer a wide 
selection of VGA monitors from 640 X 480 to 1024 X 768 
We also offer ram memory upgrades in a vanety of 
configurations, several case options, including vertical cases, 
mini towers, full, baby desktops and mini desktops, math co- 
processors of a variety of speeds, tape backup systems, modems, 
mice, printers; floppy and hard disk drives and other popular 
peripherals Please call for our latest up-to-date low prices. 


C198SPCMAX M nQhts reserved 


"There are dozens of PC 
direct-mail vendors who 
want your order 

But only a handful 
design and manufacture 
their own main system 
boards as well as many of 
their own add-on cards. 

we do. 

And few maintain a pro- 
fessional technical staff to 
help with planning and 
customer support. 

We do. 

Even fewer have offices 
in the Orient where many 
of the most popular 
products and best deals 
are made. 

we do. 

That's why we can offer 
the best investment value 
in the PC market today. 

A value based on the 
industry’s leading techno- 
logies at an unbeatable price. 

So. whether you're a 
corporate buyer or a 
single user call today and 
get to know our values." 



-MrEdSnmce.O 


30-DAY MONEY BACK GUARANTEE 

If for any reason you'renot comcletelv 
satisfied, return tne item for a full 
refund of the ourctiase once. 


1 - 800 - 777-1288 

in CA: 818-888-8880 

Sales Mcxi-Fri 6a m to 6p m 'Sat &a m to 2p m P$T 

All our products carrr a fun i-year warrantY on parts 
and laPor ex-factory. Ail sales are final. Defective 
Items Mill oe replaced or repaired at our discretion 
Returns are not accepted ivlthout a RMA number. All 
returned Items must have their original packaging 
Prices and terms are subtect to change aithout notice. 



In Angeles. CA 

Ma>n Office 
802S Deermg Aienue 
CanogaPam casikm 
T el (818)888-8880 
Fa> I818>88!S309 


San Fernando valley CA 
Retail Store 
11686 Ventura Bird 
SnKMOtV CA 91604 
lei 18181 761 8899 
Fai (818) 761 8990 


San Francisco. CA New York, NY 

west Coast East Coast 

7687 MKMeheM Rd >C 71'S1 44tti Drive 
Reowood City CA 9ao6i long island City N y nioi 
lei 14151 365 7700 Tei (718) 786 7004 
Fax (41S) 365 5416 Fax (718) 786 7134 



PC MAX 




VISA MC, Cara rro^ cr(3ers yc casr^r^ (3«l(S are viCTTjnie Ccrroarv or Dersora cneos, Diease aiON tw weeks Oxoor^ 

(Jscojnt prices Ai9)0D(ng(TRR and nSkT^ Sales tax aoiXes to natiw state 
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SOFTWARE 


Integrated 

Software 

Gets It Together 


The proverbial 
jacks-of-all-trades? 
These seven packages 
may not fully master 
their applications, 
but their growing user 
base of middle managers 
and laptop-toting 
professionals is saying 
they don’t have to— that 
a few good ideas, 
realistically presented, 
can go a long way. 



hy Edward L. Perralore 

It was first hailed as the PC user's dream software. From the mid- 
1984 introduction of integrated packages like Lotus Develop- 
ment's Symphony, Ashton-Tate's Framework, and the low-end 
Electric Desk from Alpha Software, the possibilities for data shar- 
ing and effortless switching among word processing, spreadsheet, 
and databa.se modules seemed endless. Now this was computing. 

After the smoke cleared, however, users began to see not a 
dream but a dream deferred. Despite advertisements to the con- 
trary, not one of the integrated packages on the market was proving 
itself to be the one package that anyone would ever need. In fact 
there was plenty you couldn't do with integrated software pack- 
ages that you did every day using standalone products. 

Where was the seamless integration — the all-in-one look and 
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SOFTWARE 

LOW-END INTEGRATED 


feel that made an integrated package out of 
a multifunction product? Where were the 
power-user features that were supposed to 
match those found in standalone pack- 
ages? These uncertainties resulted in a 
sharp dive in expectations , which sent ven- 
dors back to the drawing board to rethirvk 
their strategies. 

Things have since changed in the inte- 
grated software market. If you think cur- 
rent integrated packages are too shallow to 
deserve a good hard look, think again. 
True, at the high end of the market, the fea- 
ture-starved power user is more likely to 
opt for Lotus I-2-3, WordPerfect, or 
dBASE IV than for a high-end integrated 
product. But the under-$200 low-end 
products, the focus of this review, ate add- 
ing rich features like macros and font se- 
lection to build a growing base of corpo- 
rate users. In short, these products ate 
steaming ahead of the high end and ate 
carving niches that are all their own. 

Software Publishing’s $159 PFS: First 
Choice (according to the market research 
firm InfoCDoip) sold 16S,0(X) copies do- 


In the United States, a reported 27 
percent of PC users run integrated 
software. The above chart shows that 
PFSFirsl Choice has a vast lead in 
domestic sales, even over high-end 
products like Enable and Symphony. 


mestically in 1988 — ahead of the $695 
high-end market leader. Enable from En- 
able Software, by 70,000 copies. In fact. 
Dataquest, another market-research orga- 
nization, reports that only four standalone 
word processors sold more copies that 
year. 

In this feature, PC Magazine evaluates 
seven low-end packages (in the $59.85 to 
$199 range), including PFS:First Choice. 
Microsoft Corp.’s Microsoft Works, 
Tandy Corp. ’s DeskMate, and Alpha Soft- 
ware Cotp. ’s AlphaWorks. 

BREAirm, NOT DEPTH 
The low-end products’ market starts with a 
first-time PC user looking for a little bit of 
everything for home or small-business 
use — in short, looking for breadth, not 
depth. Spinnaker Software Corp.’s $69.95 
Better Working Eight-in-One fulfills these 
needs for many; so does Tandy’s $99.95 
DeskMate. Another market is the K-12 
school , where Microsoft and other vendors 


But in foreign markets — where integrated 
software has fared better over the 
years— the domestic market leader is 
outsold by all five of the other listed 
products. 


are doing their part to woo teachers and 
school administrators away from their Ap- 
ple IIs and Claris’s popuiai Appleworks in- 
tegrated program — used by students as 
well as teachers. 

Perhaps the fastest-growing segment, 
however, is corporations seeking to adopt 
a standard product that will suit several us- 
ers with varying needs. Here, a program 
like Microsoft Works or AlphaWorks gen- 
erally leaves behind the beginner-only 
realm. Corporate users generally need to 
share files with high-end standalone prod- 
ucts, and the program’s command struc- 
ture must be identical across platforms to 
ensure shorter training periods. 

Also within this group fall the “inter- 
rupt-driven” middle managers who find 
themselves switching frequently from one 
application to another. Graphs and tables 
must be embedded into documents. Mail- 
merging using a sorted list from the data- 
base is a corrunon need; so is importing 
spreadsheet data into the database for re- 
port generation. 

Above the middle managers stands the 
executive who has chosen to automate, has 
often inherited an 8088 or 80286 PC from 
below, and wants a program that will offer 
plenty without dem^ing too much com- 
puter expertise. 

An extension of the corporate mar- 
ket — one that’s winning back respect for 
integrated software — ^is the growing base 
of laptop and portable PC users. The obvi- 
ous trend in the hardware is toward less 
bulk with equal functionality. For a sales- 
person in the field, why not cany every 
software application on one 720K 3.5-inch 
disk? 

Several companies have already begun 
to recognize this audience: buy a Toshiba 
TKXK) with a memory card, or a Mitsubi- 
shi 286-based laptop, and you’ll get a bun- 
dled copy of Microsoft Works. 

And if you’re plarming to consider the 
Poqet PC — at 1 pound, the lightest model 
yet scheduled to ship — and an integrated 
package at the same time, here’s a bit of 
encouraging news. AlphaWorks will be 
one of about ten products to be sold on 
credit-card-size ROM cards available for 
the Poqet PC. 

HOW WE CHOSE THEM 

Generally speaking, even a package like 
Borland International’s SideKick Plus may 
qualify as a form of integrated software. It 
offers, after all, such feamres as a notepad, 
programmable phone dialer, and time 
plaimer — sharing data through WordStar- 
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like cut-and-paste Ctrl-key combinations. 

But for most of us, SideKick's benefits 
are considered ancillary to the more-tangi- 
ble needs of integrated software buyers: a 
full-fledged word processor, spreadsheet, 
and database. For this review, the pack- 
ages had to list for under $200 and include 
modules for at least the above three capa- 
bilities. 

Communications, graphics, and Side- 
Kick-liks desktop tools were not required 
for inclusion in the story — although it’s a 
safe bet you’ll want them eventually. A 
common user interface was a must; press- 
ing F3 should not perform a different func- 
tion in each of a program’s modules. Also 
required was a package’s ability to share 
data among modules, at least to some de- 
gree. 

One product due for release by the time 
this issue ships is Enable BP, a scaled- 
down version of Enable. Due to offer the 
standard three modules plus graphics, 
communications, and utilities. Enable BP 
(for “business productivity”) aims to pro- 
vide a growth path for new users toward 
Enable Software’s high-end product. Easy 
upgrades and file compatibility between 
the two packages are among the compa- 
ny’s plans, as is a price structure competi- 
tive with those of Microsoft Works and 
AlphaWorks. 

Several other packages did not meet 
with our criteria of price and makeup of 
modules. TeleWriier ($129) from R&S 
Micro Services offers a word processing 
and conununications combination, but no 
database or spreadsheet. Products whose 
price exceeded our $200 limit included In- 
dian Ridge Enterprises’ PC View ($248.85 
with the three required tiKxIules), Migent’s 
$259 Ability Plus, Paperback Software’s 
$249 VP-Plarmer Plus, and, of course, 
high-end programs like Symphony ($695), 
Framework III ($695), and Smartware I I 
($895). 

Two popular programs met our criteria 
closely enough to merit inclusion in side- 
bars. WordPerfect Executive, for exam- 
ple, boils down WordPerfect, WordPer- 
fect Library, arrd MalhPlan into one $249 
package for the executive on the road . The 
sum total when installed offers a word pro- 
cessor, spreadsheet (though no database), 
calendar, calculator, and phone list on one 
3.5-inch disk. 

The other product, Q&A, refuses to be 
pigeonholed into the integrated software 
niche. Having coupled an admirable flat- 
file database with a word processor, Sy- 
mantec chose to stop there. The company 
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reasoned that Lotus I -2-3 users would 
most likely remain 1-2-3 users, so why 
weigh the product down with excess bag- 
gage? 

Q&A is hardly suffering from its lack of 
spreadsheet capability. The $349 Version 
3.0 has been drawing buyer attention since 
its release in March 1988, and an OS/2 
version began shipping in October. 

TESTING INTEGRATED SOFTWARE 

Although word processing is by far the 
most heavily used application for integrat- 
ed software users — 45 percent of the user’s 
time, as opposed to 25 percent spent in the 
spreadsheet or database modules — PC 
Magazine designed a test suite that would 
burden each module both alone and in con- 
junction with other modules. In addition, 
we rated each package’s suitability-to- 
task, a subjective score of how well a prod- 


uct approaches the power of popular stand- 
alone application programs. 

For a system’s database component, we 
created a database containing 250 records 
of employees with addresses and salary in- 
formation, then imported an ASCII file in 
comma-delimited format. We subsequent- 
ly performed sort, query, report, and out- 
put functions, taking note of any relational 
features or power-user capabilities such as 
searching on multiple fields. 

After importing a .WKS-format work- 
sheet file containing a sales breakdown by 
quarter per salesperson, we observed how 
well the spreadsheet portion of the package 
imported the included formulas. Oince em- 
ployee records were sorted on the spread- 
sheet’s BONUS field, we printed a list of 
employees who did not qualify for a bo- 
nus . To test the graphics module , we creat- 
ed a vertical bar graph depicting three 
months of sales totals from the spread- 
sheet. 



LOW-END INTEGRATED SOFTWARE: 
SUITABILITY TO TASK 


How great a price do you pay in features 
when you choose a low-end integrated 
package over standalone products? PC 
Magazine's suitability-to-task ratings 
provide one way to help you make that 
determination based on your own needs. 

If you need a product that offers as much 
number-crunching capability as, say. 
Microsoft Excel or Lotus 1-2-3 — but it 
needn't include word processing features 
on the level of WordPerfect — these 
informed (though subjective) ratings 
should be part of your decision process. 
For a more complete picture of what each 
product offers, compare this information 
with that contained in the product reviews 
and features table. 


working together. Tasks attempted for this 
score are mait-merge. desktop publishing, 
financial reports, and “The Travelmate." 
The last of these tests the software's ability 
to fit on one 3.5-inch diskette for laptop use 
and to accept data from major standalone 
programs. 

The Ratings 

0 3 No such capabilities offered. 

1 = Poorly suited overall. 

2 > Somewhat capable. 

3 = Well suited. 


The Tasks 

Each package is rated for its usefulness 
In six areas. The first five — word 
processing, database, spreadsheet, 
graphics, and communications — compare 
the integrated package's appropriate 
modules against the best the industry 
has to offer. In the word processing 
category, the product must stack up 
against leading low-cost standatones like 
Q&A Write and PFS:Professional Write to 
merit a score of 4. For spreadsheet 
capability, it should rival leading products 
like Lotus l’2-3and Microsoft Excelior a 
top score; for database strength, O&A 
and PFS:Professional File: for com- 
munications, Crosstalk and PC Talk: and 
for graphics. Harvard Graphics. 

The sixth score rates how well the 
package performs tasks that require data 
and functions from several modules 


4 - Excellently suited; rivals the standalone 
products specified above. 
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The word processing tasks had us im- 
port, format (using a package’s best fonts, 
justification, boxes, and other features), 
and spell-check an ASCII file with a letter 
congramlating employees who earned bo- 
nuses; we also imported an ASCII-format 
table and the bar graph. Among other 
tasks, a mail-merge test printed the con- 
gratulatory letter that was to be mailed to 
each employee qualifying for a bonus. 

To test a package's telecommunica- 
tions module, when one was present, we 
logged onto MCI Mail and sent a copy of 
the fust mail-merge letter. Any features for 
script languages, phone directories, and 
automatic redial were noted for inclusion 
in the review or summary of features. 

In addition, each package was evaluat- 
ed for how well it performed under dur- 
ess — namely, feamies for the user on the 
go, traveling with a laptop. Could the 
package fit on one 720K 3.S-inch disk? 
Did it offer templates for commonly used 
business formats or offer a piedefuied da- 
tabase for, say, client contacts? What 
desktop utilities did it offer? These and 
other features can make all the difference 
for a professional away from the office. 

WHICH TO CHOOSE? 

Ordinarily, selecting a software product 
involves determining what features you 
need and how much power you can get for 
what you’re willing to pay. But too often, 
integrated software purchases are viewed 
in a more negative sense — the decision is 
based on which features you’re willing to 
give up. Perhaps both perspectives have 
their merits. Ultimately, your own needs, 
as well as the direction you see yourself 
heading, may be the best determinant. 

There is no easy choice. For instance, 
even the low-end market leader, PFS. First 
Choice, offers plenty of attractive features 
across its gamut of modules, including a 
consistent interface and smooth data shar- 
ing. Its ease of use, in fact, is often enough 
to convince the potential buyer. But if 
you’re mostly interested in a first-rate inte- 
grated word processor or spreadsheet — 
with less demand on other modules — 
you may opt for a product with greater 
strengths in these areas. 

If the database must be top-flight, 
AlphaWorks' relational database seems an 
apparent choice. But what if you want the 
ability to export files to Windows-based 
programs like Microsoft ExceH Remem- 
ber that the low end is not without its com- 
promises. 

And if graphical user interfaces (GUIs) 
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are your thing, keep in mind that Microsoft 
Works is currently the only low-end prod- 
uct that conforms to IBM’s Systems Ap- 
plication Architecture (SAA), which has 
already begun to standardize IBM hard- 
ware and software solutions. Other prod- 
ucts are sure to follow suit in later versions . 

No matter what your decision, you can 
at least feel confident that you’re selecting 
a product from a market that’s currently 
booming. While the high end of the market 
waits to see what kind of threat it faces 
from OS/2 (whose multitasking benefits 
may lure away some users), the low end 
faces only unimpeded growth. 

Vendors have had to do plenty to re- 
store the image of the integrated software, 
once the laughingstock of the PC industry. 
These products will demonstrate that the 
results are nothing to laugh at. 


AlphaWorks 

All reviews by Henry Fersko-Weiss 

Although integrated programs are often la- 
beled as entry-level or low-end packages. 
Alpha Software’s A(p)ia Wonts resists both 
classifications. Despite its low-end price 
of $195, this is a powerful, flexible prod- 
uct with an appealing look and solid inte- 
gration. Its relational database, rich macro 
capabilities, and ability to have nearly 30 
files open at once makes AlphaWorks an 
outstanding choice. 

The program has all the flashy accou- 
trements of contemporary software design; 
pull-down menu boxes with an underlying 
shadow, pop-up dialog boxes, and user- 
defined colors. 

It also gives you excellent control over 
the commonplace directory list. When 
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AlphaWorks 
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choosing a file, you can filter the list using 
a wildcard command and sort it by file- 
name or date in ascending or descending 
order. 

Better yet, the View command opens a 
window displaying the first 13 lines of a 
file. It’s like having X-ray vision — sud- 
denly you can see through the wall of an 
eight-character filename right to your text 
or data without actually loading the file. 

Other niceties include a split-screen 
feature and the ability to create user- 
defined menus with macros. Keyboard 
and shorthand macros are also available. 

RELATIONAL POWER 

Since the database service in AlphaWorks 
is relational, you can pull field values from 
one database into another without a perma- 
nent link between the two. This saves you 
from maintaining duplicate information in 
different places. 

The power of the relational approach is 
demonstrated by an invoice application 
that comes with the program. As you fill 
out an invoice record, the database auto- 
matically draws on three other databases. 
One contains the names and addresses of 
customers, another has parts information, 
and a third houses discount data based on 
the size of a purchase. 

Other fields in the invoice application 
reveal the tremendous flexibility built into 
AlphaWorks. The invoice number field is 
automatically incremented for each new 
record; a user-defined pop-up window of- 
fers shipping choices; calculated fields are 
represented; and several fields provide a 
list of acceptable possibilities and verify 
entries. 

Putting these database features to work 
is not altogether a simple matter. You will 
have to write mies using keywords, IF 
clauses, operational symbols, and paren- 
thetic phrasing. Although AlphaWorks 
helps slightly by supplying pop-up lists of 
rule types and field names, writing rule ex- 
pressions takes time to leam. 

Expressions or rules are also used to 
search the database. Search criteria can in- 
clude the Boolean operators AND, OR, 
and NOT; a “sounds like” keyword; and 
range restrictions. Searches can be com- 
bined with indexes quickly to select and 
order records at the same time. 

Creating complex searches is made eas- 
ier through an automatic expression build- 
er that uses the "query-by-example” tech- 
nique. All you have to do is fill in a 
template with an example of what you 
want to find— for instance, everyone 
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The relational 
database In 
MphaWorks. from 
Alpha Software Cotp.. 
lets you automatically 
bring data into a record 
from other databases. 
With the Append 
command, shown 
here, all the records 
fromasecond 
database can be 
brought in at otKe artd 
attached to the end of 
the current file. 



whose salary is over $30,000 — and the 
search expression is written for you. 

Other outstanding features include the 
ability to save an unlimited number of ta- 
ble view layouts, dial a telephone number 
from within a record, and perform batch 
updates. 

The spreadsheet service was designed 
using some of the same philosophical te- 
nets as the database. The databa^ service 
and the spreadsheet service, for example, 
both use the most popular file formats: 
dBASE Ill's .DBF and Lotus I -2-3' s 
WKS/.WKl. 

The spreadsheet features a high level of 
flexibility. You can protect ceils from data 
entry or hide them from view, search for a 
text string in formulas or labels, conceal 
columns, perform recalculations in the 
background while you do other work, dis- 
play numbers in different styles (currency, 
percentage, and so forth), choose from 
among six graph types, scale your graphs, 
and mote. 

WORD PROCESSING BASICS 

The word processor provides basic text 
editing, type styling, and block com- 
mands, but the formatting features go a bit 
further. You can predefine up to eight ral- 
ers with margins, tabs, and line spacing, 
and then apply these as many times as you 
like. The combination of rulers and a page 
format from any document can be re- 
trieved and applied to a new document. 
This gives you a quick way to set formats 
or to update them. 

Beyond the editing and formatting 
functions, the word processor weakens. 
You can’t change type fonts or point sizes. 
You can't see bold or italic print on the 


screen — the words will only appear high- 
lighted in different colors. Finally, you 
can't mix text and graphics. 

On the plus side, you can easily move 
individual field information, records, or 
whole databases into a word processing 
document using cut-and-paste operations 
and copy commands. It’s just as easy to 
move bits of data from a spreadsheet or the 
entire worksheet. 

This soundly integrated system pro- 
vides additional goodies for anyone with 
enough memory. You can juggle nine 
open files in each service (except for com- 
munications, where only two can be 
open). Jumping from one file to another is 
quick using the shortcut keys, or you can 
use the menus. When you return to a file, 
you’re right back where you left off — you 
might almost feel that you’re multitasking. 

AlphaWorks is a powerful program at a 
low price. The database and spreadsheet 



frmctions in particular give you compre- 
hensive and flexible control over your in- 
formation. This is the kind of program that 
will not only satisfy entry-level users but 
will accommodate them as their experi- 
ence grows and their needs mature. 


Better Working 
Eight-in-One 

The name of Spinnaker Software Corp.’s 
$59.95 program sounds presumptuous, a 
smug assertion of accomplishment. As it 
turns out, however, the name Better Work- 
ing Eight-in-One for the most part is no 
brag — just fact. 

The package offers the major applica- 
tions: word processing, spreadsheet, data- 
base, graphics, and communications. 
There’s also an outliner, memo pad, ad- 
dress book, world clock, calendar, to-do 
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list, label-maker, and calculator. While 
Spirmaker has sacrificed functional depth 
to provide all these features at an afford- 
able price, it has surrendered nothing in 
ease of use. 

Eight-in-One' s opening screen has a 
main menu bar with an information line 
above to explain menu choices. Below 
these two lines, the screen is black — the 
first sign of one place Spinnaker has 
skimped: screen d^ign. Besides this bar- 
ren DOS-like background, input boxes are 
primitively styled, some status areas seem 
crowded, and other design elements are 
plain. 

But if the screens aren’t modem, the 
command system is. You invoke menu se- 
lections by typing the initial character, and 
Eight-in-One also lets you use shortcut 
keys or mouse clicks for almost every 
command. File choices, database field 
names, and other list selections can be 


DECEMBER 26. 1969 PC MAGAZINE EEEl 












SOFTWARE 

LOW-END INTEGRATED ? 


to do basic customizing of fields and page 
layouts, but they won’t let you get particu- 
larly creative. 


made from pop-up directories. This com- 
bination of command tools makes the pro- 
gram easy to use and fast — although the 
shortcut keys take time to master, because 
they aren't listed on the menus. 



NO-FRILLS APPUCAT10NS 

The applications in Eight-in-One are ba- 
sic. In the database, you can see only a 
form view of your records, so you have to 
look at one record at a time. You can't do 
multiple field searches in the database it- 
self — only in reports. The spreadsheet 
doesn’t support the AND and OR logical 
operators in imported files. There are only 
six graph types. The oudiner doesn’t let 
you collapse and expand levels. And 
you’re restricted to just ten recorded log-on 
procedures in the communications appli- 
cation. 

You’ll find, however, several anoma- 
lies to this picture of stripped-down func- 
tionality. The spreadsheet gives you a 
work area that is 32,768 rows by 10,000 
columns — the largest available among the 
seven programs we review here. In the 
world clock, one of the utilities under the 
desktop applications menu, you can auto- 
matically see the time in 16 different cities 
around the world and use a stopwatch, tim- 
er, or alarm. The word processor allows 
you up to 32 formats in a document and has 
a WYSIWYG page previewer. 

Of all the applications, the word pro- 
cessor is probably the richest. In addition 
to basic Siting and block functions, you 
can choose from up to nine fonts and a 
range of type styles, including bold, italic, 
and even a continuous underline. The 
word processor provides a word count and 
comes with a 100,000-word dictionary 
and a thesaurus. 

Eight-in-One' % database allows you up 


Better Working Eight- 
In-One, Verek>n 2.0 
Spinnaker Software 
Corp.. One Kendail 
Square. Cambndge. 

MA02139;(800)826- 
0706. (617)494-1200. 

Ust Price: S59.95 
(S.26-inctt disks): 

S64.9S (S.S-inch disks); $69.95 (both S.2S>jnch 
andS.SHnch disks). 

Requires: 51 2K FMM. two floppy disk drives or 
hard disk with 1 .6MB available space. OOS 2.0 or 
later. 

In Short: For the price. Better Working Eghl-tn- 
One has a broad array of features for mostly 
entry-level buyers. Some of them, such as the 
WYSIWYG Preview mode and extremely large 
spreadsheet, are admirable. But other program 
elements are hmrted. screen design is 
unsophisticated, and integration is convoluted. 

CIRCLE 404 ON READER SERVICE CARO 

to 128 fields in an unlimited number of 
records. There are five choices of field 
type: character, numeric, date, logical, 
and memo. Field data can be restricted by 
logical operatois — such as “more than” 
or “equal to" — or by calculations using 
basic math functions. 

Each database can have three index 
fields, which you use to create one sort 
view of the records at a time. (More-pow- 
erful sorting and selection features are re- 
served for the report function.) Here you 
can do multiple field selection using logi- 
cal or mathematical criteria and do a three- 
tiered sort. But all the sorts have to be in 
the same order — either ascending or de- 
scending. 

You can save ten reports for each data- 
base. The reporting features will allow you 




Better Working Eight- 
in-One, from 
Spinnaker Software, 
lets you represent 
numbers in one of six 
graph types. After 
you've chosen a graph 
type, pickerf tJafa 
points, and added 
labels, you can use this 
command on the 
Graph menu to view 
your graph before 
printing or exporting it. 


HUGE SPREADSHEET 

There’s nothing fancy about the spread- 
sheet in Eight-in-One, except for its poten- 
tially huge size. Of course you do get to 
manipulate blocks or ranges of cells, you 
can turn recalc on or off, and you can lock 
row and column titles onto the screen. You 
can import .WKS, .WKl, .DIF, ot Eight- 
in-One file types. But untranslatable for- 
mula expressions, such as AND, will re- 
sult in empty celts. 

From within the spreadsheet, you can 
produce six different graph types: bar, 
line, shaded line, pie, exploded pie, and 
scatter; these are die same types available 
in the graphics application. Clearly there 
are some important missing graph types, 
such as a combined line and bar chart, a 
stacked bar chart, and a high/low/close 
graph. You’re restricted to three data 
ranges and 1 50 data points as well . 

In addition to the major applications, 
Eight-in-One includes a host of desktop 
utilities. Most of them are rather simple, 
but a few, like the monthly calendar dis- 
play with a reminder feature, the address 
book, and the world clock, are useful and 
even fun. 

NO EASY INTEGRATION 

When it comes to tying all the applications 
together, it takes some awkward keyboard 
work. You can’t simply cut-and-paste 
among the database, spreadsheet, and 
word processor. And each connection re- 
quires a different technique. To get spread- 
sheet data into a word processing docu- 
ment, for example, you have to print it to a 
file and then read it in, whereas gening 
data from the database to a document re- 
quires embedding @merge statements. 

Two other weaknesses in the program 
are the lack of macros — except for com- 
munications log-ons — and the inability to 
use windows. You can have two word pro- 
cessing documents open at once, but that’s 
it. You can move back and forth to view 
the last open file in each application cate- 
gory, but you’re returned to the top of the 
file, not the place you left off. 

Belter Working Eight-in-One has some 
obvious feature and design flaws. Yet, be- 
cause of its broad functionality, it’s a good 
program for the user who wants everything 
in one package for little expense — and 
doesn’t demand great things from any indi- 
vidual application. 
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Rfth Generation 

Fastback Plus 2.09 99. 

Formworx Corp. 

Formworx System 2 180. 

Fox Software 

Foxbase + Dev. Sys. 2.1 184. 

FoxPro 459. 

Gibson Research 

Spinrite U 62. 

hbC Computer Corp. 

hDC Windows Manager 39. 

Int'l Security Tech. 

Virus-Pro 42. 

Intuit 

Quicken 3.0 35. 

LaserGo 

GoScnpl Plus 2.2 230. 

Lotus 

Agenda 1.01 255. 

Lotus 1-2-3 Rel. 2.2 339. 

Lotus 1-2-3 Ret. 3 339 

Lotus 1 -2-3 Upgrade Kit 1 24. 

Magellan 97. 

Meca 

Managing Your Money 6.0 1 1 8. 

Metro Software 

LaserTwin for Canon LBP 8in .112. 
Microcom 

Carbon Copy Plus 5.1 105. 

MIcrorim 

R;Base lor DOS 2.1 456. 

Microsoft 

Excel 2.1 Call 

Windows 286 2.11 61. 

Windows 386 2.11 120. 

Word 5.0 209. 

Works 2.0 92. 

Multisoft 

PC-Kwik Powerpak 70. 

Nolo Press 

Willmaker 3.0 32. 

Peachtree Software 

Peachtree Complete III 147. 

Peter Norton 

Norton Util. Advanced 4.5 80- 

Norion Commander 2.0 48. 

Precision Software 

Superbase 2 for Windows 163. 

Prime Solutions 

Disk Technician Advanced 6.0 .... 101 . 
Quarterdeck Office Sys. 

Desqview 386 101. 

Expar)ded Memory Mgr. 4.2 35. 

Reality Technologies 
Wealthbuilder fby Money Mag.) ... 149. 
Reference Software 

Grammatik IV 1 .0 49. 

Relay Communications 

Relay Gold 4.0 140. 

Rlghtsoft 

Rightwriter 3.1 46. 

Samna 

Ami Professional 305. 

Softlogic Elutions 

Software Carousel 3.01 50. 

Software Publishing (Bundles) 

Office in a Box 149. 

PFS: First Choice 3.02 90. 

Professional Write 2.1 1 21 . 

Symantec 

Q&A3.0 221. 

TimeUne 3.0 381. 

Tops 

T0P8-D0S2.1 109. 

Traveling Software 

Laplink III 87. 

WordPerfect Corp. 

PlanPerfect 5.0 239. 

WordPerfect 5.1 245. 

TAX SOFTWARE 

Chipsoft 

Turbo Tax Pro Series'1040 5.0 ....221. 
Turbo Tax Personal '89 43. 

iyieca 

Tax Cut ‘89 45. 

Softview 

MacinTax for Windows '89 67. 


e.#' . 

Now you can wrtn thte great new poKable from Compaq 
with 40Mb h^l^d drive rmd (feueding VGA screen. It has all 
the features of a desktop - yet' on an airline table. 

Just enter the MICRO WAREHOUSE GREAT 
COMPUTER GIVEAWAY. Your name is automatic£ilIy en- 
tered into the drawing when you order. Or just send us the 
entry coupon. 

Our helpful telephone staff is waiting to take your call. 

I'm Kerry, call me at: 


1 - 800 - 367-7080 

(1-800-DOS-7080) 


Inqubtcf: 201-370-0518 
Fax«; 201-905-5245 
Mon-FfI: 8 a.m. to 11 p.m. (E) 
Sat-Snn: 8 a.m. to 8 p.m. 

MICROWAREHOUSE'- 
1690 Oak Street. P.O. Box 1579, 
Lakewood. N.J. 08701 
C1989, Micro Warehouse Inc. 


Wm WmImmm GiMmr. leeo OU sum. P.O. Bo. 1579. ukmraea. MJ. 06701 gPM122 
When you order by phone or mall, you an automaiically em en d in (he drawtng You can abo mall 
this coupon or caB our contest entry line l-SOO-SST-OTll. (laCT caO SS2'S479.) 


Name 


Address 

Apt. 


CHECK wr OUR USaCES! 


BUSINESS 


Ashton Tate 

dBASE IV 445. 

Bloc Publishing 

Personal Lawyer 35. 

Borland Internstlonet 

Paradox 3.0 439 


PtibOih-Itl (Tfaacwoffcs) 

PubSsh-Itl te a fuII-feaiureJ desktop 
publishing tool that allows you to 
design. Uyout. produce, and print 
professiona] looking docunients. 

Create text and graphics directly in 
the progrrun or import from other 
sources. Fast and easy to use. $109. 

Reflex 2.0 165 

Brlghtbilt Roberts 

HyperPAD . 79. 

Central Point Software 

PC Tools Deluxe 5.5 . 70 

Checkfree Technologies 

Checkfree 1.17 29 

Contact Software Int'l 

ACT! 199. 

Crosstalk Comm. 

Crosstalk for Windows 1 .0 1 1 7. 

Dac Software 

Dac Easy Accounting 4.0 83. 

Dac Easy Bonus Pak 165. 

Dac Easy Payroll 4.0 68. 

Dataslorm Tech. 

Procomm Plus 45. 

Deirina Technologies 

PerFORM Designer & Filter 2.0 ... 159. 

Delta Technology 

Direct Access 4,1 49. 

Dow Jones & Co. 

Dow Jones News ! Retrieval Kit 19. 

Dynamic Microprocessor Assoc. 

w^Anywhere III 3.1 1 65. 

tnable Software 

EnaWe/OA 409. 

Enable/6P New 


Sopa r ba— 2 for Wfaidew* 

(Prcctaios Softwaro) 

Superbasa 2 harnesses the intuiuve 
design of Microsoft Windows to make 
reiattonai data maixagement easier than 
ever before Superbas~ 2's Integral 
telecommunications, text and image- 
handling open up valuable new 
appkcailon posslbfflttes $163. 


Only $7.00 


supping • To«r choice: 

Fast, dependable, overnight service ■ 
$7 up to 7 lbs. Ground service 
available - $3 (same day shipping). 






CIRCLE 225 ON READER SERVICE CARD 

OFnClAL ENTRY COUPON 



mHo^lSKEHODSE 1-^-367-7080 






Corel DKAWI l.l (Corel Sritciiu) 

This powerful easy to use lUustration 
^kage features lightning speed, over 
fifty precision fonts of any size, 
interactive kerning, bitmap suii^n. 
excefient import/export support, dip art. 
macros and much more! $315. 


DESKTOP PUBUSHING 
& GRAPHICS 

Adobe 

Illustrator 369- 

Streamline 214. 

Aldus 

Pagomaker 3.0 479. 

AutoDesk 

AutoDesk Animator 179. 

Corel Systems 

CorelDRAW! 1.1 315. 

Lotus 

Freelance Plus 3.0 329. 

Matrix Software Tech. 

Layout 2.0 123. 

MIcrografx 

Designer 2.0 425. 

Power Up Software 

Express Publisher 83. 

Software Publishing 

Harvard Graphics 2.i2 275. 

PFS; Rrst Publisher 2.1 75. 

Timeworks 

Publish-lt! 109. 

Xerox 

Ventura Publisher 2.0 499. 

Z-Soft 

PC Paintbrush IV Plus 1 19. 


LANGUAGES 


Borland International 



159. 

Turbo Pascal Prof. Pack 

159. 

Microsoft 



279. 

Quick Basic 4.5 

62. 

Quick C 2.0 

61. 


The incredible 

ItALR PowerFlex" 

& 286-based computing power...with 
\ built-in 386SXr« & i486 ’ upgradability! 

MicroWAREHOUSE low price $1319. 


1 Mb RAM. 40Mb hard drive, 1 ,44Mb floppy drive, 
x>ard. parallel and serial ports, plus co-processor 
upport, the 12.5Mh2 PowerFlex is designed to 
grow with you. AIR's proprietory technology allows immediate 
upgrade to IbMhz with their 386SX plug in module - available 
^m MiaoWAREHOUSE for just $ 345 . 

But it doesn't end there. Coming in 1990, ALR’s i486 plug-in 
module will let you enhance your PowerRex further, to 
become a 25Mhz i486 system (at a fraction the cost of 
many 386-based systems). Order your PowerHcx 
now <md be sure that what you buy today won't 
be obsolete tomorrow. One-ycEU limited 
warranty. Monitor and video card extra. 


ENTERTAINMENT A 
EDUCATION 

Activision 

Ad Lib Music Card 163. 

Ghostbusters U 26. 

The Music Studio 3.0 59. 

Tongue o1 the Fat Man 24. 

Broderbund 

New Print Shop 32. 

Where in Time is Carmen S.D 28. 

Comssli (with video) 

PC Spectrum (Lotus) 129. 

PC Spectrum (WordPerfect) 129. 

Teachware (v^h audio) 

Teacher in a Box-dBase IV 62. 

MEDIA A ACCESSORIES 

American Covers 

Mouse Mats 7. 

BASF Disks (box of 10) 

51/4' DS/DD (360k) 10. 

Curtis 

Ruby Plus w/Fax & Modem 66. 

Ksnsington 

Masterpiece Plus 95. 

Maxell Disks (box of 10) 

3 1/2* DS/HD {1.44Mb) 31. 

Sony (box of 10) 

3 1/2* DS/HD {1.44Mb) 32. 

Targus 

Leather Carrying Case 139. 

Nylon Carrying Case 54, 

EXPANSION A UPGRADES 

AST Research 

Si^k 286w/5l2k 285. 

VGA Wonder 1024x768 256k 267. 

Fifth Generation 

Logical Connection 512k 519. 

Intel 

Aboveboard Plus 6 w/2Mb 859. 

Inboard 386/PC w/1 Mb 599. 

Co-Processors Call 

Memory 

SIMMS & DRAM Call 

Paradise Systems 

VGA Plus 16 249. 

Video? 

Vega VGA 289. 

DRIVES 

CMS-Seagate 

20Mb ST125 XT {35ms) w/Ctrlr .. .279. 
40MbST251-1 AT (28ms) 365. 

Iomega 

Bernoulli ll/44Mb Ext 1339. 

Bernoulli tl/44Mb Int 992. 

Procom Technology 
3 1/2’ 1.44Mb Ext(AT) 249- 

Teac 

3 1/2" 1 .44Mb AT Flc«py Drive .... 109. 
5 1/4’ 1.2Mb Floppy Drive 89. 


PRINTERS & CARTRIDGES 


Canon 

LBP-8U1 Laser 1645. 

LBP-4 User 979. 

Pacific Data Products 

1-2-4 Memory Bd w/ 2mg 499. 

25 Cartridges in One! 269. 

Pacific Page 495. 

Panasonic 

KX-P1124 Dot Matrix 329. 

KX-P1191 Dot Matrix 228. 


Wealthbolldcr (Kcallty TccIl) 

Ease your climb to increased wealth and 
financial security vrith Wealthbuilder by 
Money magazine. Investor advice that 
takes into account your personal aims, 
risk tolerance and finandal profile. Now 
bundled wih Quicken, the pair make up 
a most powerful money management, 
investment analysis tool. $149. 

MODEMS a FAX BOARDS 


Computsr Peripherals 

ViVa 24 Modem Ext 142. 

Practical Peripherals 

Modem 2400SA Ext 174. 

Quadram 

JT Fax Board 4800bd Int 215. 

Supra Corporation 
Supramodem 24CX) 1 1 5. 


Scaamao PIu (LogHscli) 

Lo^cch $ Scanman Plus makes it 
easy to integnte text and images on 
your computer. Scan in images, edit 
them and use in your appScattons. 
Feature-rich, the Scannian Plus 
enables you to adjust resolution 
between l(X) and 400 dpi. display 
images in 32 shades of gray and 
cho^ a line art setting and three 
ptftems for photos. Tlw Scanman 
rus is dest^wd to be your persortal 
tool to be used r^l at your desk. 
$178. 


■ Visa and Mastercard accepted 

■ Your credit card will not be cfiarged until 
your order IS shipped. 

■ Corporate purchase orders subtect to credit 
approval. 

■ All products are covered by 120 day limited 
warranty.' 

■ CT residents add 8% sales tax. NJ. residents 
add 6% sales tax 

SHIPPING 

■ Orders for in-stodi Items placed by 6:00 p.m. 
(E) weekdays, ship ovemiaht by Airtwme 
Express. (Some rural areas require an extra 
day). 

■ Shipping charge $7 per order up to 7 lbs. $1 
per lb. above 7 lbs. 

■ UPS ground service also available upon 
request • S3 per order. UPS orders placed by 
3:00p m. (E) weekdays, ship same day. 

■ Actual freight charoMappty tor computers, 
hard disks, Bemoultrs. tape back ups, 
monitors and pnnters. 

■ Alaska. Hawaii, outside continental U.S.. 
APO/FPO call for mforrrution 

' Defective software replaced immediately 
Hardware replaced or repaired at our discrebon. 
Item availabiitty and price subject to change 
without notice. 

Software is not copy protecttd. except where 
marked by asterisk. 

We reserve the right to limit quantities 
CONTEST RULES 1. Entries must be received on or 
bdore 1 /3 1 /90 2. Winner selected in random drawing 
by attorneys for Micro Warehouse Inc., (MWH), 
whose decisions are final. 3. Prize subject to 
availability MWH reserves the right to substitute 
wholesale cash value up to SS.OOO. 4. Winner 
responsible tor taxes S. Odds of winning depend on 
numberofentries.O. MWH wiilannounceihe winner 
on or around 2/28/90. Winner will be notified by 
mail Dates subtect to change at the drscretion of 
MWH. It unable to contact any winner, an alternate 
will be selected by random drawing. 7 Contest is 
open to US residents, except where prohibited by 
law. Employees of MWH and suppliers not eligible 
8 . Pnn ■ one Compaq SIT 286 w/640K RAM and 
40Mb Hard Drive. 


INPUT DEVICES 


CH Products 

Trackball RollerMouse 109. 

Kensington 

Expert Mouse PS/2 109. 

Logitech 

Logitech Scanman Plus 1 78. 

Series 9 Mouse (b/s/PS2) 75/65. 

Microsoft (New) 

Mouse w/WndwB & Paint(bus/8er) 1 31 . 

MicroSpeed 

FastTRAP (bus/ser) 104./94. 

PC Trac (bus/ser) 85./75. 

Microtek Lsb 

Scanner MSF-3(X)G 1495. 

The Complete PC 

Half-Page Scanner 400dpi 183. 

MONITORS 


Goldstar 

14* Analog VGA 379. 

NEC 

Multisync GS2A 219. 

Panasonic 

Panasync C1391 579. 

Zenith 

ZCM 1490 14“ Flat Screen 599. 

CAD SOFTWARE 

American Small Business Co. 

Design CAD 3D 2.1 205. 

(^neric Software 

Genenc CADD Lvf.3 w/Dot Plot ... 155. 
MathSoft 

MathCAD2.S 265. 
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DeskMate 


It’s clear by just flipping through the man- 
ual that Tandy Corp.’s $99.95 DeskMate 
is targeted mostly at the home market. The 
manual has a magazine-style layout and is 
illustrated with watercolor drawings. 
Nearly every application example revolves 
around home or social activities. 

The screens in DeskMate also seem de- 
signed to appeal to the home user. The ad- 
dress book and phone list screens have in- 
put forms that look like loose-leaf pages in 
a bound book. The inventory database in 
the Filer program has a record form shaped 
like a tabbed index card. All the screens 
use bright primary colors and have borders 
and backdrops that appear textured. Menu 
buttons have pen-and-ink-style shading to 
give them a three-dimensional look, and 
they seem to push in when you use them. 

The buttons on the main menu lead you 
to nearly 20 programs and tools that are 
well suited for home applications. Besides 
the word processor, spreadsheet, data- 
base, and communications modules, you 
get an address book, phone list, calendar. 


SUITABILITY TO TASK 


DeskMate 


d 

Word Processing 

DB 

B 

Database 

DB 


Spreadsheet 

B 


Graphics 

B 


Communications 

B 


Integration 

BB 

B 


memo pad, to-do list, drawing program, 
and more. 

You even get a computerized version of 
Hangman — all in all, quite an offering for 
the program’s price. 

What DeskMate gives you in breadth of 
features, however, it takes away in power. 
The spreadsheet is limited to 99 rows by 99 
columns and has only 16 functions. A da- 
tabase record can't have more than 20 
fields. The word prrxiessor has only bold 
and underline type styles, won’t do mote 
than double-line spacing, and can’t set tab 
stops. 

Despite its weaknesses, the word pro- 
cessor may actually be DeskMate's best 



Tandy Corp. 's 
DeskMate allows you 
to search a database 
using logical operators 
Here, a search has 
been set up to find all 
records where an 
employee's salary is 
greater than or equal to 
$25,000. A search can 
have multiple 
criteria as well. 


i 


application. It has a fairly complete set of 
block move and edit features, margins that 
you can adjust as frequently as you like, 
search-and-replace, h^ders and footers, 
and a spelling checker. Also, you get to see 
bold and underlined text on the screen, as 
well as pictures from the draw application. 

The word processor’s features make it 
fine for letter writing, memos, and simple 
reports. If it had fuller line justification, a 
more complete set of type styles, the abili- 
ty to set tab stops, anil better line-.spacing 
options, the module would be more useful 
to users whose needs have outgrown the 
beginner stage. 

TWO-FACE DATABASE 

DeskMate' s database facilities are split be- 
tween two programs: Filer and Formset. 
You add and view records in Filer and set 
up database forms in Formset. 

When you create a database, you can 
put record fields wherever you like on the 
form; these fields must be defined for char- 
acter or number data. They don’t need fur- 
ther definition, but you can add format 
symbols, like the dollar sign, commas, a 
decimal point, or the percentage sign. 

One of the nice things about DeskMate 
is the ability to pull pictures from the draw 
program into Formset. This lets you design 
special-looking formats, such as a file 
card, and include clip art or a drawing. The 
draw function also lets you enter title text 
in Roman, Modem, or System type fonts. 
In addition, you have a choice of three 
character sizes. 

Records are added to a database in 
Filer. You can’t import file.s — not even 
ASCII files — so all your database records 
have to be entered from scratch. This is 


quite a drawback if you already have data- 
base records in another program and want 
to transfer them over to DeskMate. 

You can sort records by any number of 
fields at once — although only in ascending 
order. Searches can have multiple-field 
criteria using logical operators. To be se- 
lected, a record has to fit all the criteria. 

All in all, the database functionality is 
limited. You can’t get calculated fields, 
merge databases together, verify data en- 
tries, or create reports. 

FEW FORMULA FUNCTIONS 

The spreadsheet application in DeskMate 
is similarly limited. Besides its small ca- 
pacity, it offers few formula functions. 
Missing are the functions that do future 
value, lookup, IF, internal rate of return, 
net present value, true/false, and variance. 

Other holes in the spreadsheet include 



DeskMate 



DeskMate, 

Version 3.3.1 
Tandy Corp-. 1800 One 
Tandy Center. Fort 
Worth. TX 76102; (817) 

390-3700, 

Ust Price: $99.95 
Requires: 384K RAM 
(ROM-based machine) 
or 5 1 2K RAM (640K RAM recom- 
mended), graphics adapter. DOS 2.11 ortater 
in Short: Sporting the most applications and 
desktop tools of any low-erxi product. DeskMate 
also offers graphic^ly oriented screen design 
arxl a partial WYSIWYG display. But genera) 
limitations m functionality render it most suited 
for personal home use: for example, the 
spreaidsheei has only 99 rows by 99 columns. 

CIRCLE 405 ON READER SERVICE CARO 
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LOW-END INTEGRATED SOFTWARE: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


The following commentary analyzes some of 
the terms and phrases in this table of 
features; it also Includes comments about 
related traits that all of the packages have in 
common. The phrases in bold type are listed 
in the same order as in the left-hand column 
of the table. 

GENERAL FEATURES 
Can create shell for other applications A 
yes answer indicates that the package lets 
you add an outside application as a main- 
menu entry and launch into that application 
from the main menu. 

Maximum number of active windows 
indicates how many display regions can be 
opened and kept active in memory simul- 
taneously. Tandy's DeskMate must be used in 
its task-switching mode to have two files open 
at the same time. 

Maximum number of active applications 
indicates how many separate program 
modules can be opened simultaneously. 
Modules include word processing, database, 
spreadsheet, communications, and graphics. 
Tandy's DeskMate must be in its task- 
switching mode to run two applications 
simultaneously. 

Uses place markers while moving among 
applications Some programs let you keep 
the cursor in place within a file, even when 
you leave the file and later return. Again. 
DeskMate allows the use of place markers 
only in its task-switching mode. 

File handling All of the packages let you 
copy and delete files. All provide some kind of 
drop-to-DOS function, and each one can 
supply a directory of filenames. 

Device support All of the packages support 
the common display adapters-CGA. EGA. 
VGA. and Hercules-except that PRO Staff 
does not support VGA. All of the packages 
support a variety of dot matrix printers and the 
HP LaserJet II. 

WORD PROCESSOR 
None of these packages can create 
documents with multiple columns. Each one 
supports a single, built-in typeface, available 
in a number of fonts such as italic and bold. 

Holds all pages in memory If the entire 
document is held in active RAM. the docu- 
ment is limited to the amount of available 
memory. Some packages spool excess pages 
to disk instead. 


Allows multiple documents open simul- 
taneously Each yes answer is followed by the 
number of word processing display regions that 
can be open in active memory at one time. 

Keeps paragraphs on single page Some 
packages allow you to ensure that a paragraph 
IS never split across two pages. This capability 
can be structured to prevent widows and 
orphans. In this context, the first line of a para- 
graph is called an orphan if it appears alone at 
the bottom of a page. A widow is a paragraph's 
last line appearing alone at the top of a page. 

Tabs All of the packages reviewed provide 
standard (left) tab stops. The word atl indicates 
that a package can also create center tabs 
(around which text is centered), right tabs (with 
text moving left from each tab), and decimal tabs 
(where columns of numbers can be aligned). 

Maximum screen lines for displaying 
document indicates the number of lines 
available in the work area with the normal 
display mode selected. Microsoft Works also 
supports enhanced (43- or 50-line) displays. 

WYSIWYG There are varying degrees of 
WYSIWYG ("What You See Is What You Get"), 
which implies that the display screen matches 
the print^ output. A yes answer indicates that 
the program can display (either in a preview 
mode or during editing) true on-screen fonts, 
pagination, headers and footers, margins, and 
line spacing. If the answer Is partial, the program 
can display most but not all of these attributes. 

Block commands All of the packages can treat 
a defined block of text as a unit for deleting and 
undeleting. With the exception of PRO Staff. 
they can all save a block of text as a separate 
text file and move or copy a block to another 
existing file. 

Direct data exchange means that the program 
can move data between its various modules 
without any intermediary file conversion or 
export step. 

Hyphenation means that the program can 
automatically hyphenate words at ends of lines, 
using either a built-in dictionary or a hyphenation 
algorithm. 

Corporate and professional features All 
of the packages can perform mail-merge 
activities; none can create an indexed document. 

Template documents are special files 
containing format settings that can be applied to 
text. 


Document summary indicates that the 
program can produce a profile of each 
document, including the author's name, the 
date of creation, a description, and often the 
revision number. Since AlphaWorks tises its 
database as a full-fledged word processor, it 
can maintain a document summary. 

DATABASE 

Maximum field size indicates the 
permissible number of characters in an 
alphanumeric field. 

Maximum number of records per data file 
The maximum size of a data file is based on 
a program's fixed limitation or on the 
maximum number of average-size records. 

Painting is the ability to place a field 
anywhere on the screen to create a data 
entry form. 

Automatic field-name placement means 
that the program automatically puts the 
specified database fields in fixed positions on 
the screen. 

Data field types All packages reviewed 
support character and numeric fields. 

All occurrences All of the packages can 
search for the first occurrence of a specified 
string, but only some of them can search the 
database for every occurrence of that string. 

Can paint screen tor report means that the 
package lets you design a free-form pnnted 
report by placing database fields where you 
choose. 

SPREADSHEET 

Named ranges A yes answer means that a 
region of the spreadsheet can be stored and 
given a single piatn-EngItsh name. Such 
names can be used in place of the conven- 
tional ceil references in formulas, functions, 
and commands. 

Split windows A yes answer means that 
you can partition the spreadsheet vertically or 
horizontally so that you can work with at least 
two distinct areas of spreadsheet data 
independently. 

File import and export All packages 
support ASCII import; none support Microsoft 
Excel's .XLS fomnat. 
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Number Of functions Because each 
package uses its own scheme for classifying 
spreadsheet functions, we provide a total 
count of available functions (not including 
operators such as -f. *. arKl /). All of the 
packages support mathematic^, trigono- 
metric. and statistical functions, but they differ 
in their support of logical, finar^dal. and date 
functions. If you need particular functions, be 
sure to check before making a purchase. 

Printing All of the packages can print 
spreadsheets larger than 60 columns wide. 
None can create shaded areas or boxes 
within a spreadsheet. 

GRAPHICS 

Built into spreadsheet A yes answer 
means that the program can take spread- 
sheet data and convert H into a graph from 
within the spreadsheet module (as does 
Lotus 1-2-3. Version 2.0). 

Standalone module A yes answer means 
that the graphics component is not a subset 
of the spreadsheet component. The graphics 
component is a standalone module with either 
charting or drawing capabilities (drawing 
capabilities would include lines, boxes, 
ellipses, and so on). 


Dynamic links to spreadsheet are active, 
logical connections from the spreadsheet's data 
file to the graphics. If the spreadsheet data 
changes, the graph will automatically reflect that 
chartge. 

RIe import and export None of these 
packages can import or export graphics from 
other standard file formats. Because Better 
Working EighNn-One's native format is .PCX, 
it will work with other .PCX files. PFS:First 
Choice can exchange data with ottier Software 
Publishing Corp. programs: Harvard Graphics. 
PFS.First Pubiisher. and PFSiProfessional 
Write. 

Chart types Horizontal- and vertical-bar-chart 
support may include variations like cumulative 
bar charts and stacked bar charts. Pie charts 
may include exploded pie charts. 

Drawing tools provide the ability to create 
graphics primitives like lines, boxes, ellipses, 
and polygons. 

Graphics manipulation means that you can 
modify an image using commands such as size, 
rotate, flip, duplicate, overlay, and zoom. 


COMMUNfCATIONS 
Automatic log-on script creation All of the 
programs that have communicatior^ modules 
can create an automated procedure for 
logging onto arwther computer or service. 

Transmission rates All of the packages 
with communications modules support the 
common transmission rates of 300. 1 ,200, 
2.400. and 9.600 bits per second. Better 
Working Eight-in-One, however, supports 
only 9,600 bps in a direct machine-to- 
machine mode. 

Hayes extended command set All of the 
packages support the Hayes standvd 
command set for modems. 

File transfer protocols None of the 
programs support any type of CompuServe 
protocol or Modem 7 protocol. 



PRO Staff 

Better Working 
Elght-irvOne 

DeskMate 

La!] 

Microsoft 

Works 

□ 

PFS:Flrst Choice AlphaWorks 

Integrated 7 
Advanced 

List price 

$59.85 

$59.95 ($64.95 
for 3.5-inch disks) 

$99.95 

$149.00 

$159.00 

$195.00 

$199.00 

GENERAL FEATURES 








Total disk space used by installed 
package 

300K-800K 

1.6MB 

2Me 

1.1MB 

1.3MB 

1MB 

2MB 

Shipped with 5.25-inch or 

3.5-inch disks 

5.25-inch 

Both (for $69.95) 

Both 

Either 

Either 

Both 

Either 

Number of 5.25-inch/3.S-ir>ch disks 

5/r>ot available 

5/3 

7/4 (3 in 

ROM-based PC) 

8/4 

4/2 

5/3 

6/3 

Can create shell for other applications 

■ 

□ 

■ 

■ 

■ 

□ 

J 

Network version available 
(number of users) 

J 

J 

■ {2 with RS-232, 
32 with Tandy- 
Link. 100 with 
3Com 3Plus) 

■ (One user 
minimum) 

■(5) 

J 

J 

Command strategy: 








Lotus-style n>enus 

J 

□ 

J 

U 

J 

■ 

■ 

Command line 

D 

■ 

□ 

□ 

□ 


Li 

Key combinations 

U 

■ 

■ 

■ 

■ 

■ 

■ 

Can be automated through macros 

U 

■ (Communicatiorts □ 
only) 

■ 

■ 

■ 

■ 

Windowing capabilities: 








Maximum number of 
active windows 

1 

2 (Word processor 
only) 

2 

8 

1 

29 

4 


.ZS—EdHor's Choice ■— Yes □— No 


CONTINUES 
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LOW-END INTEGRATED SOFTWARE: 

SUMMARY OF FEATURES 




1 ^ 1 j (Products listed In ascertding price order) 

Better WorfcJrtg 

n 

Microsoft 


□ 

Integrated 7 


PRO Staff 

Elght«lrvOne 

_ DeekMate 

Works 

PFSrFIrst Choice 

AtphaWorke 

Advanced 

luiaximum nuniber^ acdve 
applications 

i 

""l 

'“2 

4 

1 

4 

4 

Uses place markers wNIe moving 
amortg applications 

□ 

□ 

■ 

■ 

■ 

■ 

■ 

File bartdiirtg; 








Can rename files 

Q 

■ 

■ 

■ 

■ 

■ 

■ 

Makes automatic backups 

■ 

□ 

□ 

■ 

□ 

□ 

□ 

RIe access security 

Q 

□ 

Q 

□ 

□ 

□ 

■ (Spread- 
sheet only) 

Device support: 








Mouse 

□ 

■ 

■ 

■ 

■ 

■ 

□ 

Plotters 

Printers 

□ 

□ 

Lt 

■ 

■ 

U 

■ 

PostScript 

□ 

U 

J 

■ 

(J 

■(Graphics 

onty) 

□ 

Color 

■ 

J 

J 

■ 

■ 

J 

■ 


Desktop accessories: 
Calendar 
Phor>e directory 
Date book 

Calculator 

Alarm 


■(For alarm J 
•only) 


Other 

None 

Label maker, 
notepad, to-do 
list, world clock 

Notepad, 
to-do list 

Phorte dialer 

None 

Phone dialer 

None 

Help; 

On-line tutorial 

J 

J 

■ 

■ 

J 

J 

3 

Disk or printed tutorial 

J 

■ 

■ 

J 

■ 

■ 

■ 

Quick reference card 

■ 

■ 

J 

■ 

■ 

■ 

LJ 

WORD PROCESSOR 

Qerreral features: 

Maximum size of document 

600K 

Limited by RAM 

50K 

Limited by disk 
capacity 

64K 

64K 

Limited by 
RAM 

Holds all pages in memory 

J 

■ 

■ 

J 

■ 

■ 

■ 

Allows multiple documertts open 

J 

■ (2) 


■(8) 

0 

■(9) 

J 

simultaneously (number) 

Text formatting: 

Variable page length within 

■ 

■ 

■ 

■ 

■ 

■ 

3 

document 

Variable line spacing within 

■ 

■ 

■ 

■ 

■ 

■ 

3 

document 

Keeps paragraphs on single page 

■ (Widow/orphan 
control) 

■ 

J 

■ 

□ 

a 

3 

Creates headers and looters 

■ 

■ 

■ 

■ 

■ 

■ 

■ (Single-line 
only) 

Tabs 

All 

Left only 

Left only 

All 

Left only 

Left only 

Left only 

Bullets 

J 

□ 

□ 

■ 

■ 

Q 

3 

Screen displays: 

Maximum screen lines for 

22 

21 

21 

20 

20 

25 

20 

displaying document 

WYSIWYG 

□ 

■ 

■ (Partial) 

■ 

□ 

□ 

3 

Graphics displayed 

0 

■ 

■ 

■ 

□ 

3 

3 

Displays on-screen ruler 

■ 

■ 

a 

Optional 

Optional 

■ 

3 

ID-'Edhor's Choice ■—Yes □— No 
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After centuries of practice, 
mankind perfects engineering 
caiculations: MathCAD. 


Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What the historians will call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


MathCAD l.Sineluda 3-D plottir^, HPGLsketch 
import, and POftScript output. 

MathCAD is and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s i^ter, more 
natural and less error-prone than 
the way you’re doing them now- 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD.* And now you 
can print on PostScript* compatible 
printers. 

And like before, MathCAD’s live 
document interface™ lets you enter 




equations anj’wherc on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In fact, it’s used by over 
60,000 engineers and scientists, 
including electrical, industrial, and 
mechanical engineers, physicists, 
biolr^ts, and economists. 

But don’t take our word 
for it; just ask the experts. 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh* 
users, we present MathCAD 2.0, 
rewritten to take full advantage of 
the Macintosh interfece. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information, 
dial 1-800-MATHCAD (in MA, 
617a577-1017). 


Available for IBM* compatibles 
and Macintosh computers. 

TM and ($) signify inanufiKnnTr's trademark or 
nunufiKtuirr's regatered tndcnurfc rapeedvety. 
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MathCAD 

MathSoft, Inc. One Kendall Square, Cambridge, MA 02139 


U.K.: Adept Scientific 0462-480055; France: ISE CECaS 1-46092768; Germany: Softlinc 07802-4036; Japan: CRC 03-665-9768. PE 
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LOW-END INTEGRATED SOFTWARE: SUMMARY OF FEATURES 


(Ptodueto Mtd in ascandk^ price ordsr) 


Better Working 
Bght-ln- One 


Status indicator line: 


CS n 

Mkroeoft iAJ 

Works PFS:First Choice AlpheWorks 


Line number 

■ 

■ 

■ 

9 

■ 

■ 

■ 

Column number 

■ 

■ 

■ 

9 

9 

■ 

■ 

Filename 

□ 

9 

■ 

■ 

■ 

■ 

■ 

Current drive and path 

Text entry and editing: 

9 

□ 

9 

9 

9 

■ 

■ 

Block commands 

9 

■ 

■ 

■ 

■ 

■ 

■ 

Maximum size of block 

2,000 characters 

Limited by RAM 

UmitedbyRAM 

Umited by disk 
capacity 

64K 

64K 

Umited by 

RAM 

Search and replace: 








Works forward and backward 

9 

■ 

9 

9 

9 

9 

■ 

Performs globaJ replace 

■ 

■ 

9 

■ 

■ 

■ 

■ 

Uses wildcards 

■ 

■ 

9 

■ 

9 

9 

9 

Performs case-sensitive 
search 

■ 

■ 

9 

■ 

J 

■ 

■ 

Direct data exchange: 








To and from spreadsheet 

9 

■ 

■ 

■ 

■ 

■ 

■ 

To and from database 

■ (From only) 

■ 

■ 

■ 

■ 

■ 

9 

To and from graphics 

N/A* 

■ 

■ 

■ (From only) 

■ 

■ 

J 

File import and export formats: 








DCA 

9 

9 

9 

■ 

■ 

J 

9 

Microsoft Word 

9 

9 

J 

■ 

■ 

9 

9 

WordPerfect 

J 

9 

9 

J 

■ 

9 

9 

WordStar 

9 

9 

9 

9 

■ 

9 

9 

MultiMafe 

9 

J 

9 

9 

■ 

9 

9 

Other 

9 

9 

9 

RTF (Rich Text 
Format) 

PFS.Professional 
Write . RTF. 

Wang PC 

9 

9 

Tools: 








Word count 

Spell-checking: 

9 

■ 

9 

9 

9 

■ 

9 

Number of words in dictionary 

26.000 

100.000 

90.000 

100.000 

75.000 

100,000 

60.000 

Spell-checks single word 

9 

■ 

■ 

■ 

■ 

■ 

■ 

Spell-checks defined block 

9 

J 

■ 

■ 

■ 

■ 

■ 

Hyphenation 

■ 

■ 

9 

9 

9 

9 

9 

Thesaurus 

9 

■ 

Optional ($29.95) 

■ 

■ 

■ 

■ 

Corporate and professional features: 








Footnotes and endnotes 

■ (Footnotes 
only) 

J 

■ 

■ (Endnotes only) J 

9 

9 

Table of contents 

■ 

■ 

J 

9 

9 

9 

9 

Outtining 

9 

■ 

9 

9 

9 

9 

9 

Template documents 

■ 

■ 

9 

■ 

■ 

■ 

9 

Hidden comments 

■ 

□ 

9 

9 

9 

9 

9 

Document summary 

9 

9 

9 

9 

9 

■{Using 

database) 

9 

Draft print 

■ 

■ 

■ 

■ 

■ 

■ 

9 

DATABASE 








File stiucture: 








Maximum field size (characters) 

30 

256 

t.ooo 

256 

21,504 

254 

60 

Maximum fields per record 

40 

128 

20 

256 

4.000 

128 

40 

Maximum records per data file 

Umitedbydisk 

capacity 

Umitedbydisk 

capacity 

30.000 

4.096 

64K 

Umited by disk 
capacity 

Umited by disk 
capacity 


(J^-CdHofs Ch^ »-Yes U-No 

N/A*— Not applicable: PRO Staff does not have graphics and commurticatioRs modulea. 
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LOW-END INTEGRATED SOFTWARE: SUMMARY OF FEATURES 


(Products listod in ascending price order) 


Better Working 
PRO Staff Elght-in-One 


Maximum number of open data files 1 1 

Record creation: 


Painting 

■ 

■ 

Automatic field-name placement 

□ 

J 

Data field types: 

Currency 

■ 

Li 

Date 

■ 

■ 

Boolean 

□ 

■ 

Direct data exchange: 

To and from spreadsheet module 

3 

■ 

To and from word processor 

■ (To only) 

■ 

Data import and export: 

From and to .DIF 

■ (To only) 

J 

From and to ASCII 

□ 

■ 

Data manipulabon: 

Maximum number of indexed fields 

20 

3 

Data files can be joined 

J 

■ 

Sorting: 

Sorts on any field 

■ 

J (Indexed fields 
only) 

Sorts in ascending or 

Ascending 

Ascending 

descending order 

Search parameters: 

All occurrences 

■ 

J 

Irrdex field only 

■ 

J 

Multiple fields (maximum number) 

■ (12) 

J 

Wildcard or string segment 

J 

■ 

Mathematical and statistical functions 

J 

■ 

Report generation: 

Can paint screen for report 

■(In word- 
processor) 

■ 

Mailing labels 

■ 

■ 

SPREADSHEET 

Spreadsheet size (rows x columns) 

256 x 256 

32,768 X 10,000 

Worksheet features: 

Named ranges 

□ 

J 

Maximum number of 

1 

1 

open spreadsheets 

Split windows 

□ 

J 

Hidden columns 

□ 

J 

Cell protection 

■ 

■ 

Merge spreadsheets 

□ 

■ 

Direct data exchar>ge: 

To and from database 

LI 

■ 

To and from graphics 

□ 

■ 

RIe import and export: 

From and to .WKt 

□ 

■ 

From and to .WKS 

□ 

■ 

From and to .DIF 

■ 

■ 

&-EdKor*s Choice ■— Yes Q-No 

N/A^— Not i«>picable: the product does not index fields. 






m 


DeskMato 

Mieroeoft 

Works 

PFSiRrst Choice 

Ld 

AlphaWorks 

Integrated 7 
Advar>eed 

1 

a 

1 

9 

1 

■ 

■ 

■ 

■ 


■ 

J 

■J 

■ 

■ 

J 

■ 

□ 

□ 

J 

j 

■ 

■ 

■ 

■ 

J 

■ 

■ 

■ 

J 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

J 

J 

J 

J 

■ 

J 

J 

■ 

■ 

■ 

J 

5 

N/A’ 

N/A’ 

7 

40 

J 

J 

■ 

■ 

■ 

■ 

■ 

■ 

J (Indexed fields 
only) 

■ 

Ascending 

Both 

Both 

Both 

Both 

■ 

■ 

■ 

■ 

■ 

J 

J 

J 

J 

J 

■ (All) 

■ (All) 

■ (All) 

■ (254-byte 
limit) 

■ (40) 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

J 

J 

J 

J 

J 

J 

J 

■ 

■ 

■ 

■ 

99x99 

4.096 X 256 

1 .024 X 766 

8.096 x 256 

8.192x256 

J 

■ 

J 

■ 

■ 

t 

6 

t 

9 

1 

■J 

■ 

J 

■ 

■ 

J 

■ 

J 

J 

■ 

J 

■ 

J 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

_l 

■ (To only) 

■ 

■ 

■ 

□ 

■ 

■ 

■ (Native format) 

■ 

□ 

■ 

■ 

■ {From only) 

■ 

□ 

J 

J 

■ 

■ 
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INTECJATED SOFTWARE; SUMMARY OF FEATURES 






Better Working 
Eight-ln-Ono 
50 
O 


DMkItate 

Te 

u 

□ 

3 

Neither 




MieroeofI 

Works 

56 


[2 


PFS:Flrtt Choleo AlpheWorks 
72 77 


Irrto gr rtod 7 


.^landscape 

■ 

J 

■ 

■ 

■ 

■ 

a 

. defined rai>ge 
rCS 

■ 

■ 

■ 

■ 

3 

■ 

■ 

i .to spreadsheet 

N/A* 

■ 


■ 

■ 

■ 

■ 

1 dalone module 

N/A* 

■ 

■ 

3 

■ 

3 

3 

A .a exchange; 

■ To and from database 

N/A* 

3 

■ 

3 

■ 

■ 

■ 

' To and from word processor 

N/A* 

■ 

■ 

■ (To only) 

■ 

3 

■ 

To and from spreadsheet 

N/A* 

■ 

a 

■ (From only) 

■ 

■ 

■ 

Dynamic links to spreadsheet 

N/A* 

3 

3 

■ 

■ 

a 

3 

File import and export 

From and to .WKt 

N/A* 

3 

3 

■ 

3 

■(Native 

format) 

■ 

From and to .WKS 

N/A* 

3 

3 

■ 

3 

■ From only 

■ 

From ar>d to .OIF 

N/A* 

3 

J 

3 

3 

■ 

■ 

From and to ASCII 

N/A* 

3 

3 

■ 

■ 

■ 

■ 

Chart types: 

Text 

N/A* 

3 

3 

3 

■ 

3 

■ 

Tables 

N/A* 

3 

3 

3 

■ 

3 

3 

Vertical bar (column) 

N/A* 

■ 

3 

■ 

■ 

■ 

■ 

Horizontal bar 

N/A* 

3 

3 

3 

3 

3 

■ 

Pie 

N/A* 

■ 

3 

■ 

■ 

■ 

■ 

Line 

N/A* 

■ 

3 

■ 

■ 

■ 

■ 

Area 

N/A* 

■ 

3 

■ 

■ 

3 

3 

3-D 

N/A* 

3 

3 

■ 

3 

3 

3 

Other 

N/A* 

Scatter 

Nor>e 

High-low-close 

Curve, high-low- 
close. scatter, 
trend 

None 

Scatter 

Chart capabilities: 

Automatic legends 

N/A* 

■ 

a 

■ 

■ 

■ 

■ 

Combination charts 

N/A* 

3 

a 

■ 

■ 

3 

■ 

Multiple >^axes 

N/A* 

3 

a 

■ 

3 

3 

■ 

Drawing tools 

N/A* 

□ 

■ 

3 

3 

3 

3 

Graphics manipulation 

N/A* 

□ 

■ 

3 

3 

3 

a 

COMMUNICATIONS 

Automatic log-on script creation 

N/A* 

■ 

■ 

■ 

■ 

■ 

■ 

Automatic redial 

N/A* 

3 

□ 

3 

■ 

■ 

a 

Unattended file transmission 

N/A* 

a 

a 

3 

■ 

■ 

a 

Modem support; 

Transmission rates 

N/A* 

All 

Alt 

All 

All 

All 

All 

Hayes extended command set 

File transfer protocols: 

N/A* 

□ 

a 

□ 

■ 

■ 

a 

Kermit 

N/A* 

a 

3 

a 

a 

■ 

a 

One form of Xmodem 

N/A* 

■ 

■ 

■ 

■ 

■ 

■ 

One form of Ymodem 

N/A* 

a 

a 

a 

a 

■ 

a 


C-Editor-s Choice ■—Yes 3-No 

N/A* — Not applicable; PRO Staff does not have graphics and communications modules. 
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the inability to import anything but straight 
ASCII files, the small number of numeric 
formats, the inability to sort by row or col- 
umn, and the lack of graphics. You also 
can't export spreadsheet data to the word 
processor. 

Tandy Corp. is trying to fix its spread- 
sheet problems by offering a scaled-down 
version of Lotus 1-2-3 that runs in the sepa- 
rately sold DeskMale environment. It is 
due for release in the fourth quarter of this 
year; however, it will have a retail price of 
$219.95, more than twice the price of 
DeskMale. 

When it comes to tying the applications 
together, DeskMate does some things well 
and others prxrriy. If you want to transfer 


data from the databa.se into a word process- 
ing document, you’ll have to go one field 
at a time (or else rekey your data into the 
address book). This makes cutting-and- 
pasting useless for data interchange. You 
can print a record to a file and then merge it 
into a drxrument. but it comes up with 
some strange symbols, and fields are offset 
from labels. 

Although DeskMale has coarse integra- 
tion and is short on power, it has some nice 
features. If what you want to do isn't com- 
plex, doesn't require extensive formatting 
abilities, and is limited in scope, then this 
program is worth its $99.95 price. 


Inte^ted !7 Advanced 


The spreadsheet application is listed first 
on Inlegralecl 7 Advaneed's main menu. 
This is no accident: Mosaic Software has 
specialized in spreadsheet and graphics 
programs, and it shows in the company’s 
integrated products. The spreadsheet here 
is excellent. Its extensive .set of numerical 
functions can make numbers seem to 
dance across the cells. And the nine graph 
types let you portray those numbers in a 
rich assortment of bars, lines, and pie 
slices. 

The $199 program also has a natural. 


Q&A: The Answer for Many 


by Catherine D. Miller 
Try to guess the name of the quintes- 
sential flat-file database, and you'll 
probably come up with Q&A. Yet data- 
base functions are only part of the $349 
program's charm: the word processor 
iiKluded is so good that maker Syman- 
tec introduced an enhanced version of it 
as a standalone package, Q&A Write. 
This quickly became the de facto stan- 
dard among low-cost executive word 
processing packages. 

Although features in both of @<&4's 
applications are plentiful, power and 
ease-of-use are happily conjoined in a 
smoothly integrated package. 

Q&A 3.0 operates under an attrac- 
tive DOS shell that supports six 
other programs on QrSA’s main 
menu, allowing you to use oth- 
er programs without leaving 
Q&A. Although Q&A lacks 
communications and spread- 
sheet modules, it provides 
hooks to send faxes via the Intel 
Connection Coprocessor board 
and to include whole or partial 
spreadsheets from Lotus 1-2-3, 

Release 2.01 , in your database 
and word processing files. You 
can send faxes in the fore- 
ground or in the background 
while you continue working. 

Import and export utilities 
let you work with data from 
many programs. Q&A supports 
import of .DIF, ASCII, and 
fixed-ASCII formats, and ex- 
port to programs accepting 


.DIF, ASCII, fixed-ASCII, and .DBF 
formats. You can also import, rotate, 
and size Lotus PIC graphics at print 
time. 

FILE MODULE 

The File module is the heart of Q&A. 
Sixteen million records per data file, 
1 ,678 alphanumeric characters per 
field, 1 1 5 fields indexed simultaneous- 
ly, and forms spanning ten screens and 
containing 2,182 fields are a few of 
Q&A's impressive statistics. 

You can join data files and sort any 
field in descending or ascending order. 
Data field types include character, nu- 
meric, currency, keyword, date, hours. 
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The tight kitegration of its word processing and database 
modules makes Symantec's O&A the ideal program for mail- 
merge. While creating a document, you choose the fields to 
indude in the document from your selected database file. 


and Boolean; financial, statistical, and 
texiystring functions are included in 
Q&A's programming language. 

Another bonus is that you don’t need 
to learn a complicated query language 
to ask questions about your databases. 
Q&A’s Intelligent Assistant allows you 
to query your databases in a language 
you already understand: English. The 
Intelligent Assistant has a basic vocab- 
ulary straight out of the box, but you 
can teach it words it doesn’t know. In 
fact, you can teach your Intelligent As- 
sistant to look at your database files the 
way you do. 

Although the database portion of 
Q&A is basically flat-file, it does have 
some relational features. While 
you are working with a daur- 
base, external Lookup com- 
mands let you retrieve data 
from secondary databases and 
include it in the current data- 
base. 

Reports are created from a 
Report menu, allowing you to 
save report formats. You can 
include information from sev- 
eral databases in a single report, 
with 50 columns and a maxi- 
mum report width of 1 ,000 
characters. Q&A even allows 
you to use information in one 
colurtui to calculate that of an- 
other column. 




THE WRITE FEATURES 

QiA’s Write module has near- 
ly all the features you’ll need to 
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almost childlike approach to transfemng 
data. Withjustacoupleofkeystrokes, you 
can open a window from one application 
within another and just pull the data over. 

The strengths of Integrated 7 Ad- 
vanced. however, only amplify the disap- 
pointing nature of the program's other ele- 
ments. You have almost no control over 
the form of a database record, and the 
word processor is no bargain. Given these 
weaknesses, it’s difficult to understand the 
product's price tag. 

FAMIUARLOOK 

The program’s spreadsheet module looks 
almost exactly like Lotus 1-2-3, Version 2. 
In fact the main menu, also invoked by 


SUITABILITY TO TASK 




Integrated 7 




Advanced 



d 

Word Processing ^9 




Database 




Spreadsheet 


B 

B 

Graphics 




Communications 




Integration 


B 



pressing the slash key, offers exactly the 
same choices. But Mosaic has improved 
the screen design a bit by arranging the 
menu choices in a pop-up box rather than 
stringing them out across the top of the 
screen. 

The second and even third layers of 
menus and commands in the spreadsheet 
are also very close to what you find in 
1-2-3. One of the rare differences is the ex- 
tra Translate command on the File menu. 
This is used to convert worksheets in Inte- 
grated 7 AdvancetT s native format — with 
a .WKU extension — into 1-2-3's .WKS or 
.WKl, .DIF, or TWIN-I formats. 

Although Integrated 7 has its own for- 
mat, it will retrieve and read .WKS and 


create great-looking diKuments. Multi- 
line headers and ftxiters. variable line 
spacing, line drawing to create borders 
and boxes, a 100,000-word dictionary 
to spell-check your documents, eight 
columns per page, powerful search- 
and-replace functions, a strikeover op- 
tion, and soft hyphenation arc just a few 
of Q&A's advanced document-creation 
features. Character enhancements in- 


SUITABILITY TO TASK 

Q&A 


Word Processing 

Database 

Spreadsheet 

Graphics 

Communications 

integration 


elude italic, bold, underlining, super- 
script, and subscript. What’s missing? 
Multiple windows, indexing, table of 
contents generation, outlining, and 
footnotes. You’re also limited to work- 
ing with only one document at a time. 

Because an open document is held 
in memory — up to 80 pages — editing 
functions are perfomied quickly. To 
create professional-looking docu- 
ments, you can include nine fonts per 
document, and Q&A offers laser printer 


and PostScript support. 

Creating form letters is a simple 
matter with Q&A's powerful mail- 
merge capabilities. While you’re creat- 
ing a form letter, Alt-F7 will activate 
Q&A's mail-merge feature. Choose 
from a list of databases or type in the 
name of one . Then position your cursor 
at the point where you want to include 
the field data. Your next step is to type 
in the name of the field or choose the 
field from a list of those in the database 
you’ve selected. As you update the da- 
tabase, the changes are reflected in your 
merge document. 

To create mailing labels for letters, 
simply choo.se the Mailing Label option 
from the Write menu. Choose from a 
list of standard Avery and pin-feed 
mailing labels, then select a Q&A data- 
base file from which toextract the mail- 
ing label data. Although default fields 
of first name, last name, addre.ss, city, 
state, and ZIP cixle are given, you can 
add. delete, or change the fields to 
match the database. A keystroke com- 
bination gives you a list of fields in the 
database. 

You can create macros from within 
a Write dtKument, a file, a report spec, 
or the Intelligent A.ssistant. You can 
also create macros that span several 
program modules. Macros aren't auto- 
matically saved to disk, so you must re- 
member to save them . 

Q&A's Network Pack ($299) allows 
three additional asers to share a copy of 
Q&A on a network. Five levels of pass- 
word protection, administrative rights. 


and record locking ensure data security. 
DOS and OS/2 (Q&A OS/2 carries the 
same li.st price of $349) asers can even 
share data with no additional setup. In 
fact, you can assign access rights when 
using a single copy of Q&A . 

A well-designed interface, two le- 
vels — user-customized and system — of 
context-sensitive help, and excellent 
documentation are boons to beginners 
and experts alike. If you’re a resolute 
1-2-3 user and ate looking to expand to 
a teal database and word proce.ssor, or 
if you’re an infrequent spreadsheet u.ser 
desiring the best database-and-word- 
processor combination around. Q&A 
can’t be beat. ■ 


m FACT RLE 



OAA. Version 3.0 
Symantec Corp.. 

10201 Torre Ave. 

Cupertino. CA 
95014; (406) 253- 
9600. 

Ust Price: $349 
Require$:5l2K 
RAM(640K 
recornmerxled: 640K required lor network 
use), two disk drives. DOS 2.0 or later 
In Short ; Combi ntr)g first-dass word 
processor and flat>file database modules. 
OAA is Ideal for people wtx}se integrated 
needs lie with these two applicatiorts and 
who prefer to use Lotus 1-2-3 for their 
spreadsheet data. Strong hnks to 1-2-3 let 
spreadsheet users easily integrate their 
spreadsheet information into both Write and 
File modules of 06A 
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Integrated 7 
Advanced, tram 
Mosaic Software, lets 
you transfer data 
among some of its 
applications by 
opening a window, 
marking data, and then 
pulling It over. 
Right, a range of 
cells from the 
spreadsheet is about to 
be merged into a word 
processing document. 



■WKI files without a momeni's hesitation 
and without dropping any of the formulas. 

The differences between this spread- 
sheet and / -2-3 show Integrated 7 to come 
out ahead. For one thing, the information 
line explaining menu selections is much 
clearer in Integrated 7’s spreadsheet than 
in 1-2-3. Integrated? Advanced offers two 
mote data ranges for its graphs and five 
more graph types; pie/bar combination 
graph, 3-D pie chart, horizontal bar graph, 
3-D bar graph, and text chart. 

The spreadsheet has many other extras 
as well. You can protect cells, hide col- 
umns or ranges, split the screen horizontal- 
ly and vertically, and use macros. 

DATABASE WOES 

Integrated 7 Advanced " s database is little 
more than a spreadsheet in database's 



FACT RLE 


Integrated 7 
Advanced, 

Version 2.48 

Mosaic Software Inc.. 

1972 Massacbusetts 
Ave. CambnOge. MA 
02140; (617) 491-2434. 

UM Price: SI 99. 

Requires: 5I2K RAM, 
two noppy disk dnves or hard disk 
with 2MB available space. DOS 2.0 or laler. 

In Shod: trttegrated 7 Advanced has an 
excellent, Lotus r-2-3-like spreadsheet 
application. The program’s graphics features and 
windows-onented integraton are exemptary. bul 
the database is restnctive. It won't let you impod 
data directly, ties your hands in design, and has 
no internal reportng. The word processor is 
conventional. 
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clothing. You can't even import data di- 
rectly — it has to come through the spread- 
sheet, which is a cumbersome process at 
best. 

Another problem with the database is 
the lack of control it gives you over the 
record layout. You name and define 
fields on a template. The program places 
those fields flush-left down the screen, 
with one line of space between every two 
fields — and that's it. You can't change this 
layout in any way. 

Eiach record can have up to 40 fields. 
You specify the length of the field, the data 
type (character, whole number, real num- 
ber), and date. You can also indicate 
whether or not it's an index and whether 
it's to be protected. You can't refine the 
field definitions, add comments, or enter 
titles. 

After you've added records, the data- 
base functionality gets better. You can se- 
lect and display records using complex cri- 
teria statements. These statements are 
composed of field names, logical opera- 
tors such as "less than" or “not equal to," 
and Boolean AND and OR operators. Se- 
lections can be based on criteria for a num- 
ber of fields at once. 

UNDISTINGUISHED WP 

The word processor in Integrated 7 Ad- 
vanced is undistinguished. Although you 
can easily format a document by changing 
the margins and setting the justification 
freely, you can't vary the line spacing or 
page length. In addition, you can't gener- 
ate superscript or subscript — there's only 
one system font. 

The package's .spell checker is about 20 
percent smaller than current standards, and 


the thesaurus is weak as well, offering you 
only a limited number of synonyms. 

One of the nicest features in Integrated 
7 Advanced, however, is the ease with 
which you can move data around. Be- 
tween the word processor and the spread- 
sheet — and the database and the spread- 
sheet — you can transfer data by reaching 
through a window and grabbing it. This is 
one of the most pragmatic approaches to 
data transfer of any low-end integrated 
program. Of course you can also combine 
whole documents or spreadsheets. 

The integration of the database with the 
word processor isn't quite as good. You 
can merge fields into a document, but only 
as you print a document that has the appro- 
priate field names. Almost the same ap- 
proach is taken to get a graph into a docu- 
ment. You place a graph file name in your 
document and the graph is printed in that 
spot, but you can't see it on the screen. 

Although the name Integrated 7 Ad- 
vanced is intended to play up the range of 
applications in this program, only the 
spreadsheet and graphics applications 
stand out from the pack. Of the other five, 
two — datamail and terminal emula- 
tion — are hardly independent. And the da- 
tabase, word processor, and communica- 
tions applications are almost too basic to 
be touted in a product title. Especially 
since this is the most cosUy of all the low- 
end integrated products reviewed. 


Microsoft Works 

Microsoft Works is a sophisticated, ex- 
tremely well integrated set of applications 
that includes a particularly good word pro- 
cessor. You can formal characters, lines, 
and paragraphs with great creativity and 
see the results in near-WYSIWYG preci- 


SUITABILITY TO TASK 


Microsoft Works 





Word Processing 

DB 

BB 

Database 

BB 
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Spreadsheet 
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Graphics 
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Communications 
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Integration 

BB 

BB 


EBl PC MAGAZINE DECEMBER 26. 1969 









SHP IV 

5^, Mtcrboto^h 
^U«too. « «•'’' 


gob lienl«y 


< il 

# 

0 

# 


?i«Soft««SS?9»WC»JW3 


law 0r*4o" ftW 

W»%ht^*om.K M«9S-ntS 


JUM I5t IS** 


r 


B. wr Jr., <a.lr»n 


Create reports lihe these quicHly, 
and without programming. 
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R&R helps you create reports like these quickly, without programming, 
directly from dBASE and Lotus databases. Develop reports for turnkey 
systems. Prepare ad hoc and custom reports. Print in any layout, from 
columnar listings and mailing labels to preprinted forms and form letters. 

Lotus-like menus. WYSIWYG screen-painting, and HELP system make It 
easy to learn RAR. Perform calculations as needed. Including subtotals and 
totals. Sort and group records In any order. Select records with plain-Engllsh 
query. Save time with automatic TRIM, word-wrap, jusUtication, currency, and 
date formats. Improve appearance with bold, italics, underline , difTcrcni font., 
and lines and boxes. 


RAR is lull-featured and flexible, so you can concentrate on making your 
reports show exactly what you want to show, the way you want to show it. 


I^i 




Wortcs with dBASE III, dBASE IV, Clipper”, 
FoxBASE'"*, dBXr*, Quicksilver"', and file-compatibles. 
Includes royalty-free runtime that requires only 25 KB of 
memory. Network support standard. Clipper and 
FoxBASE* Module required for .NTX and .IDX indexes, 
$49.95. Optional Code Generator, $149, translates R&R 
reports into dBASE programs in just secor)ds. 


For 

dBASE III- 
and 

dBASE IV "' 
$149 


a stunning combination of a comfortable 
and informative user interlace, supremely easy 
access to multiple related files, and extensive 
report design and enhancement tools. Usable by novice and 
expert alike, it is superb for generating either straightforward or 
complex report output...." 



Awarded Mosf Useful Add-On Product tor dBASE by 1988 
dBASE Developer Conference attendees. Ashton-Tate, 
September 1988. 


Worhsheet 
Import Writer 




5/22/89 


Works with Lotus database worksheets. Use 
as add-in or add-on with 1-2-3 (2.01 and 2.2), 
Symphony, and worksheet-compatible products. 
Requires 20KB as add-in. Network support 
standard. Replaces Lotus 
1-2-3 Report Writer" 
includes program 
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to convert existing 
reports to R&R. 
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30-Day Moneyback Guarantee! 


To order, or for more information and 
the name of the dealer nearest you. call; 

‘ 800-325-9035 

in Mass , call 508-366-1122. 
Concentric Data Systems. IrK. 

18 Lyman Street. Westboro. MA 01581 
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WTiile some computer companies are content offering 
cheap technology and limited support, Arche^offers Quality 
Tfechnology backed by Superior Support. 

The THumph 286, like all /\rche pnxiucts, is made to exacting 
standards right hero in the U.S.A. Since Arche assembles the 
TYiumph 286 as a complete sy,stem, you’re assured that every' 
component, as well as the entire system, has passed a rigorous 
.series of tests and inspections; including a two day burn-in 
at over 100 degrees— this assures you of the highe.st quality. 

Arche personal computer systems are backed by a 
knowl(!dgeable, quality dealer group, telephone support, and 
our 2 year warranty, including Hard Drive— the best in the 
entire business. 

Computer publication experts and thousands of users 
nation-wide have recognized the Arche reputation for quality; 
compatibility and [»rformance. Ar(;he .systems 
offer a list of standard features others just 
can’t match. You simply can't go wrong when 
you purchase an Arche system. 



Speciflcations/Arche TYiumph 286 


■ 80286 8/12 MHz, O-VVait stale 

• 512K to lytB on Boiird. 
UiMBUtel 

• 80287 Coprocessor Socket 

• TU'o 8-bit and Three 16/8-l)it 
Ex|)ansion Shits 

• BalU'n.- Backed Clock/ 
Cakadar 

■ 1.2M/;)(i0K 5i5" I)i.sk Drive 

■ 720K/I.44M 3.5" Floppj- and 
Hard Disk Drive Optional 


' Enharaed 101 Keyboard 
1 2 1’andkd, 2 .Serial Plrrts 
I .Monix'hronte, Hercules 
Coni[)atible .ydapter 

■ 14" HiRi's (1,000 line). 

Flat Screen, .-yinber Monitor 
I l.SOW Power Supply 
. MS tX)S,GW B,\SIC,LIM/EMS 
I Complete 512K System $1,395 
' Complete 1MB System $1,595 


Our new-TRIl MPH 286 and other 
ARCHE computer systems are avail- 
able exclu.sively at authorizerl 
/\RCHE dealers, Fbr the location 
nearest you, call 1-800-422-4674. 
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Arche Tbchnologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road, FYemont, CA 94539 


FIXtOOISK DRIVE 


Ardv. Arrhr Lufio.lViuiriph an- tradomarlu irf An-hpl^-hnikifOrs. Inr 


C An'hi‘'ntehiii)li)gii’v Inr. IBMa. 


CO|>yiiur-.‘' ^ m>- -.rial 





Time saver. 


"ComJjuter Library makes me and my 
users expert on a subject~fast. If I’m 
not familiar with something, a quick 
search gets me the information I need 
instantly and saves hours of work.” 

*-juIian Horwich. Executive Director of CAMP 
(Chicago Association for Microcomputer Professionals) 

The time for Computer Uhrary is 
now. Literally. Because in a matter of 
seconds it gives you all kinds of com- 
putet infotmation that until now you 
couldn't find. 

The feet is, Computer Library deliv- 
ers an entire year’s worth of informa- 
tion from over 120 computer, techni- 
cal, and business periodicals on a single 
compact disc. All you do is press a few 
buttons and Computer Library races 

ComfiMtfr Library to a tndnnark of Ztff Coaununicattont Company. 


thtougji over 50,000 articles and 
abstracts to find exactly what you need 
from magazines like PC WEEK, 
PC/Computing, Government 
Computer News, and PC Magazine. 

So instead of searching for product 
information, you find it. Instantly. 

Instead of guessing about market 
trends, you can read what the experts 
have to say. Immediately. 

Instead of wasting your time, call 212- 
503-4400 and subscribe. For 
just $695 a year, you’ll get a 
new disc every month. And 
you’ll have all the informa- 
tion you need exaedy when 
you need it Now. 

THE UITMATI DESKTOP RBaUMd 
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□ YES! I wiMusiibKiik to COMPUTER LIBRARY. 

One Ptok Awnue. New Yorkt NY 10016 

□ EiKk]seiito$695fQrinyone-ycariubscnp(kin(12maothlyiHues) 
pliB oaie sales tax wheie sftplkable* and $25 shnnig U^, 
SSSClaraik 

□ Encloiedto$l}K)fetiDyannua]wbicrtptian(12inanthly 
tssua at $695) and a Sony CD-R^ drive ($635) plus state 
sales tax where ^iplicable* and $25 shipping USA, $35 Canada. 

□ I have enclosed a check or 

money Older as payment in the amount of $ 

□ Please bill me against the enclosed 

purchase order for the amount of $ 

□ Bill my credit card □ AMEX □ MasterCard □ VISA 

Account • Exp. tfate / 

Amount S Slenature _ 


NAME / TTtU 


UMTAMVfSHnNE 


UTT/ STATE /ap 


'Salat tax wp«w M 0w Wtowta HMc CAf%i CT 75tk CO Slk TX &a«; 
W4i: FLXMA.6ILM0S%;lir«%:IU9%;llVSMi7.12%:NYC%Unb. 
Oiiir to US. OaiM M m wblMi la Ghangi liirMDnbre IM. 



SOFTWARE 

LOW-END INTEGRATED 


sion in Worh's word processor. All this is 
priced at a very accessible $149. 

Few programs offer the kind of on-line 
aid you get in Works’, you can virtually 
learn the program without ever looking at 
the manual. A context-sensitive, compre- 
hensive help window is always reached by 
pressing FI . Command buttons at the bot- 
tom of the window lend even more assis- 
tance in the form of discussions on basic 
skills, a help index, and a series of snappy, 
thoughtful tutorials. 

FULL FUNCTIONALITY 

What really makes Works impressive is the 
functionality of its applications. Probably 
the best place to see this is the word proces- 
sor, which is chock-full of noteworthy fea- 


What really makes 
Microsoft Works 
impressive overali is 
the functionality of 
the program’s 
applications. These are 
best realized in the 
word processor, which 
is chock-full of 
noteworthy features. 


lures. You can create footnotes, place 
bookmaiics at various locations in a docu- 
ment, size and reorient charts imported 
from the spreadsheet, check spelling, and 
undo previous operations. 

You can edit and format text in just 
about any way you like. Lines and para- 
graphs can be centered, aligned left or 
right, or justified. Line spacing can be con- 
trolled at the paragraph level and set in 
fractional numbers of lines or points. You 
can also vary the left and right paragraph 
margins by changing the indents. 

Other formatting features let you add 
space before or after a paragraph, keep 
paragraphs together, set tabs, put borders 
around text, use a number of type styles, 
and vary fonts and point sizes. 


1 



FACT RLE 

1 

J 

1 

EDITOR S CHOICE 


Microsoft Works. 

Version 2.0 
MicrosoltCorp.. 16011 
NE 36thWay.PO Box 
97017, Redmond. WA 
96073: (206)882-8080. 

List Price: $149; 
upgrade from Version 
1.05. $50 

Requires: 512K RAM. 

DOS 2.0 or later, 
in Short: Microsoft Works is a powerful program 
with a very contemporary. weO-mtegraled design 
The word processor is particularly good; it has a 
full range of formatting and editing features and a 
VI/YSIV^G display The on-line tutorial is superb, 
and the faults of the product overall are few. 
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All formats and text styles are visible on 
the screen. That means you see the actual 
line spacing and line alignment, as well as 
bolds, italics, and strikeovertext. But you 
can't see different fonts until you go to a 
print preview mode. 

Overall, the only major complaint with 
this module is the limited number of syn- 
onyms offered by the thesaurus. 

LOOKING AT THE DATABASE 
Like the word processor, the database 
shows type styles on the screen: however, 
these are displayed only in the single- 
record (form) view. You can use different 
fonts for field names or data entry (one font 
per database), but you won't see them in 
their true form on the screen, even in print 
preview mode. Most of the other format- 
ting you’ll do in the databa.se is simply a 
matter of placing fields on a form and set- 
ting the alignment. 


To create a database in Works, you in- 
dicate field lengths and allocate the num- 
ber of lines per field. You don’t have to de- 
fine the contents of fields, but you mi^t 
choose to. For example, you can specify 
that numbers be displayed with dollar or 
percent signs. 

After you've entered data, you can dis- 
play records one at a time or in a table. Un- 
fortunately, Works does not carry field- 
length information over to its table view; 
unless field lengths are the default ten 
spaces or less, you'll have to set them 
again. 

In the table view, numeric fields have to 
be at least one space longer than the data 
they hold, or numbers will be replaced 
with pound symbols. 

The databa.se has one other quirk: it 
drops leading zeros in a number, no matter 
what format you pick. This is particularly 
problematic — especially if you’re trying to 
enter ZIP codes, where leading zeros are 
legitimate. 

Database searches in Works can be 
muitileveled and complex. A Query facili- 
ty lets you create search formulas using 
comparison statements and logical opera- 
tors. Records that don't match a query are 
hidden from view, which makes this tech- 
nique a good way to narrow ycxir database 
before writing a report. You can also hide 
fields (columns) in the table view. 

THE NUMBERS GAME 
Columns can also be hidden in the spread- 
sheet application. The purpose is the .same: 
to customize printouts or to remove extra- 
neous material from your view of data on 
the screen. 

Spreadsheet commands to control what 
you see on-screen are ample. You can sort 
a worksheet, for example, on up to three 



With the option to view 
up to eight windows on 
the screen at once in 
Microsoft Works, you 
can see part of a file 
from all four major 
applications, easing 
data transfer. Here a 
word processing 
document is in the 
active top wirxlow. and 
a database IS in the 
lower window. 



DU PC MAGAZINE DECEMBER 26. 1989 








25 Cartridges in One !™ — 

172 fonts and 20 symbol 
sets in one cartridge. 

Not that long ago printing 
with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 

Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and s)nmbols than ever 
before. And there's also in- 
creased symbol set supjx)rt 
including international symbols, 
currency and diacritical marks. 

25 Cartridges in One! is ideal 
for almost any type of apphca- 
tion — like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there's increased support for 
most of the popular software 
packages. 



Now that it's loaded with 172 fonts and 20 s)nnbol sets, 

ahead— print up a storm. 


25 Cartridges in One! is fully 
compatible with the HP Laser- 
Jet Series II, IID, and the new 
HP I aserjet IIP. 

Pacific Data Products — 

Plug into Power 


Authorized Dealer 


PACIFIC 


Guenther Computer Products 

312 Locust Street 
Santa Cruz, CA 95060 
(408) 458-9404 
FAX (408) 458-3428 


800-458-9404 


DATA PRODUCTS 


6404 Nancy Rdg^ . San Oego. CA 92121 
(619)5520880. Fat (6196520889 


25 Carmdges n CM s a trademarti ol Paaic Data Products, he. Al 
c4her company and product names are tradenwks of the compviy or 
manulacturer respectively, e 1 969 Paedk Dataproducts, he. 
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columns, move cells and ranges around, 
change column widths, add rows or col- 
umns to create a greater sense of space, 
and freeze titles. 

All of the spreadsheet commands for 
selecting and formatting cells and ranges 
arc standard — except that for a low-end 
program, it's unusual to see actual type 
styles on the screen. 

The consistency of the near-WYSI- 
WYG display throughout Works is reflec- 
tive of the general consistency of the pack- 
age as a whole. Menus and commands are 
very similar from one application to anoth- 
er. Even more significant than the com- 
mon command structure is the way in 
which modules are integrated. Data can be 
moved in and out of applications simply by 
cutting-and-pasting . 



To quicken the process of data ex- 
change, Works lets you have eight fdes 
open at once. When you return to a file 
you’ve left, you’ll find yourself at the point 
where you exited. When you have more 
than one file open on-screen at the same 
time, you’ll appreciate the ability to size 
and move the windows to make viewing 
easier. 

Works is packed with a host of other 
commendable features — more than we can 
go into in detail here. Noteworthy are its 
ability to produce a wide variety of graphs 
and charts and to run macros, its commu- 
nications facilities, and the ability to ac- 
cess DOS without quitting. With such nu- 
merous and well-integrated features, it’s 
difficult to consider this program as any- 
thing but a wise choice. 


WORDPERFECT ON THE FLY 


by CaOiwhM D. NWIar 

WordPerfect Executive, $249 from 
WofdPeifect Coq}., was created with a 
specific audience in mind: the laptop- 
wielding executive on the go. Con- 
densed versions of WordPerfect’s word 
processor (from WordPerfect 4.2), 
spreadsheet (from PlanPerfect 3.0), 
calendar, calculator, note cards, and 
phone list (from WordPerfect Library 
1.1) are shipped, and then installed, on 
one 3.S-iiich disk. 

The DOS shell encompassing all 
these programs is a modified version of 
WordPetfea Library's main menu. A 
setup menu lets you add your 
own programs to the main 
menu , edit or move existing en- 
tries, aivl customize colors and 
date and time formats. You can 
exit to DOS to format a floppy 
disk or perform basic DOS 
commands like copy, delete, 
rename, or list files directly 
from the main menu. 

Also included with Execu- 
tive are several macros that 
automate those chores that 
business travelers perform rou- 
tinely — creating travel and ex- 
pense reports, and itineraries. 

These macros are compatible 
with WordPerfect Library and 
PlanPerfect, but not with 
WordPerfect. And while the 
program doesn’t have a macro 
editor, you can use the one in- 


cluded with Library. You can also cre- 
ate your own macros in Executive. 

SOME SACRIFICES 

WordPerfect Executive's word proces- 
sor follows the same command struc- 
ture as WordPerfect, but it sacrifices 
many of the advanced features. Line 
drawing, footnotes, table of contents 
and index generation, math functions, 
macros, and font support are missing in 
Executive. 

Although Executive retains header 
and footer capabilities, they are limited 
to one line each. Document import/ 


export is restricted to ASCII, the dictio- 
nary used to spell-check a document is 
pared down to 50,000 words, character 
enhancements are confined to bold and 
underline, and print functions are limit- 
ed to the basics. 

Documents created with Executive 
are compatible with WordPerfect, and 
vice versa, so the documents you send 
back to the office can be read into 
WordPerfect and prepared for profes- 
sional printing. Don’t wrwry about crar- 
fiising Executive with extra formatting 
codes; when reading documents creat- 
ed in WordPerfect, Executive ignores 
the WordPerfect codes it 
doesn’t understand. 

Executive's spreadsheet 
manages to retain many of the 
power features of PlanPerfea 
3.0. It has a worksheet area of 
256 columns by 8,192 rows 
and retains most of PUmPer- 
fect's functions and formatting 
capabilities. Executive's 
spreadsheet can also import and 
export Lotus 1-2-3 fil^. The 
spreadsheet’s two most signifi- 
cant limitations are that it lacks 
printing enhancements for out- 
put and it supports only bar 
graphs. 

In both Executive's word 
processor and spreadsheet, the 
choices of features to carry over 
from their full-fledged counter- 
parts are intelligently made. 



In addiSon to WondRsrfect Exscut/ra's farnllar modulas lor word 
processing and spreadsheet functtons, Ihe program otlais 
several PIM teatures, liKludkig an appoinimant calendar (shotvn 
above), calculator, note cards, and phone 1st 
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PFS: First Choice 


Software Publishing’s PFS:First Choice, 
Version 3 .02, is easy to use — its five well- 
integrated applications provide consistent- 
ly good features. In addition, First Choice 
is a visual delight. It offers an elegant inter- 
face; menu bars across the top of work 
screens are constant, status information 
isn’t crowded or overdone, and the colors 
are pleasing. 

While the surface design is appealing, 
the weakness of the $1S9 package is the 
lack of any truly outstanding applica- 
tion — one that makes you feel you simply 
must own the product. For example, the 
database — the best application in First 


Choice — just doesn’t have the power of 
the top integrated packages, although it of- 
fers its share of pleasing features: you can 
lay out records easily, perform complex 
multiple-field search^, and handily copy 
field data, records, or forms. 

USING THE DATABASE 

Retrieving information is the most impor- 
tant use of a database, and First Choice's 
data retrieval capabilities are robust. Be- 
cause there are no indexes in this database, 
you can search on any or all fields at the 
same time, using range specifications, log- 
ical operators, partial matches, and even 
negative matches. 

While the lack of indexes can make 


SUITABILITY TO TASK 

PFS:First Choice 

d 

Word Processing 
Database 
Spreadsheet 
Graphics 
Communications 
Integration 

searches more f^wheeling, there is one 
potential problem. Indexes are supposed to 
hasten the search process, so First 
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Considering that Executive is designed 
for laptop usage, for example, the deci- 
sion to omit WordPerfect's strong out- 
put support makes sense . 

The appointment calendar includes 
a monthly calendar, a listing of appoint- 
ments. and a memo area. You can set 
an alarm to remind you of important 
meetings. The default settings for the 
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WordPerfect 
Executive C 
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Database 

Spreadsheet 
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Graphics 
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calendar, including alarm settings, 
date/lime, and color display, can be 
customized from the appointment cal- 
endar setup menu. 

Executive's calculator performs ad- 
dition, subtraction, multiplication, di- 
vision, percentages, and square roots. 
You can change the sign of a number, 
determine the number of decimal 
places displayed, or specify a floating 
decimal point. The calculator screen in- 


cludes a keyboard template, help win- 
dow, memory register, and display reg- 
ister, which includes a tape to show the 
calculations you’ve performed. 

NOT QUITE A DATABASE 

Although Executive doesn’t have a da- 
tabase, it has the ability to store certain 
kinds of information in records. Note 
cards keep records on individual cards 
with subject, date, description, and 
notes fields, allowing you to organize 
information by subject. The phone di- 
rectory records include last name, first 
name, salutation, title, company, ad- 
dress, and notes fields. Lists of the note 
card and phone directory records on file 
can be sorted in asicending or descend- 
ing order by the first field listed. If you 
desire, you can change the order in 
which the fields are listed. 

You can use the fields in your phone 
directory and note cards to create mail- 
merge documents. Because you type 
the field names into the merge docu- 
ment, you are assured the document has 
the current field values before you send 
it to the printer. By marking the records 
you want to include in the merge, you 
can eliminate the records you wish to 
exclude. The merge function allows 
you to include the current date in your 
documenLs as well. 

Another function. Executive's clip- 
board, lets you save or append informa- 
tion from any module, allowing ea.sy 
uansfer of data across modules. An in- 


dication of Executive's tight integration 
is the consistency of its command struc- 
ture. WordPerfect managed to fit all 
Executive's function-key commands on 
one keyboard template. This uniformi- 
ty makes it easy to move from one mod- 
ule to another. In fact, most of Execu- 
tive's function-key combinations 
correspond to those of the .standalone 
programs. 

WordPerfect Executive successfully 
combines a word processor, spread- 
sheet, and .several useful desktop acces- 
sories on a 3.5-inch disk. This traveling 
companion is perfect for businesspeo- 
ple who use WordPerfect or PlanPer- 
fect in the office. ■ 



WordPeiiKt 
Executive, 
version 1.0 
WordPerfect Corp.. 
1555N. Technology 
Way. Orem, UT 
84057; (801)225' 
5000. 


List Price: S249. 


Requires: 51 2K RAM. one 3.5'inch or two 
5.25-inch disk drives. DOS 2.0 or later. 

In Short; WordPerfect Executive combines 
esserrtial features from WordPerfect 4.2. 
PfenPerfeef 3.0. and WordPerfect Library 
1 . 1 on one 3.5-inch disk. A perfect integrated 
solution tor laptop users who use 
WordPerfect in the office arxl have minimal 
database needs. 
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in Software Publishing 
Corp.'s PFS:First 
Choice, you can easily 
transfer data between 
applications by using 
the clipboard. Here, a 
database record has 
been marked so that It 
can be copied to the 
clipboard and 
then pasted into a word 
processing document. 



Choice's speed should suffer. Although I 
didn’t see any evidence of this with a 250- 
record file using a 33-MHz computer, the 
program might slow down when you 
search extremely large databases on a less 
speedy machine. 

Records isolated by a search — and the 
entire database for that matter — can be 
viewed one record at a time or in a table 
format. Table views can be customized by 
eliminating unwanted fields, reordering 
the columns, and resetting the column 
width. Unfortunately for users, resetting 
the column width is often a necessary 
evil — the default width is a mere ten char- 
acter spaces. 

Designing the original database form is 
simply a matter of laying down fields . Y ou 
don’t have to specify field length; when 
data is entered into the form, fields move 
to accommodate it. This approach liber- 
ates you from figuring out field size ahead 




PFS:First Choice, Choice 

Version 3.02 

Software Publishing j 
Corp.. 1901 Landings 
Df., P.O.Box 7210, 

Mountain View. CA 
94039; (415) 962-8910. 

LIstPTtM: S159. 

Requires: 512K RAM 

(640K RAM tor network version). DOS 2.0 or later 
(DOS 3. 1 or later lor network version). 

In Short; A line product. PFS:Fir^t Choice has a 
snappy screen desiqn with excellent styling and 
integration, TTie program is easy to learn, and 
applications offer solid lunctionality. But there are 
no real standout features. The database, with its 
free-lorm layouts, is the most interesting, 
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of time, but there’s a hitch: it can result in 
sloppy-looking records. 

In contrast to field length, field type 
does have to be specified. You get the cus- 
tomary choices — numeric, date, time — 
but unfortunately you can't specify numer- 
ic fields for currency, percentages, and so 
on. You also can’t have calculated fields 
unless you use the advanced programming 
facilities. 

Programming lets you control other as- 
pects of data entry as well, with data verifi- 
cation. IF/THEN, and GOTO statements, 
but it takes patience to learn. 

Report writing is an extension of the re- 
trieval process, yet it’s given a separate 
module in First Choice. The main problem 
here is that you’re limited to a tabular re- 
port format with a maximum of 20 col- 
umns. This is restrictive, since databases 
can have hundreds of fields. 

ECONOMY-CLASS MODULES 

First Choice's word processor is basic. 
You get the minimum features you’d ex- 
pect and even a few extras (like the ability 
to make the format of a document the de- 
fault layout), but nothing more. For exam- 
ple, words can be set in bold or italic type 
styles, but on-screen they’ll only be high- 
lighted. A status line tells you what the 
highlight means. 

Document margins, tabs, and indents 
are set on a ruler line. You can insert as 
many rulers into a document as you like 
and hide them to keep the screen unclut- 
tered. 

The spreadsheet is more advanced than 
the word processor. It recognizes almost 
every Lotus 1-2-3 keyword and offers a 
rich assortment of mathematical, trigono- 


metric. financial, and other functions. You 
can also use logical and suing operators. A 
"quick entry" feature lets you automati- 
cally generate a series of cell formulas or 
row and column headings. 

Unfortunately, the spreadsheet has a se- 
rious problem — if there is even one mod- 
erately complex formula, you’ll run out of 
memory very quickly. How quickly'? 1 
couldn’t build a spreadsheet with more 
than 10 columns and 215 tows, because it 
had a nested IF/THEN formula in one of 
the columns. 

RUNNING THE (SUDE) SHOW 
From within the spreadsheet you can go di- 
rectly to the graphics application. Thirteen 
graph types are available, including 
stacked and overlapping bar charts, a high- 
low-close graph, and a combined pie and 
column graph. 

First Choice lets you nim your spread- 
sheet graphs into presentation slides for a 
computer-mn slide show. Pure text slides 
can be created in the word processor. You 
can run a slide show manually, or let the 
computer change the slides at a preset in- 
terval of up to 4 minutes and IS seconds. 
Graphics and text can also be mixed on a 
single slide. 

On the whole, the integration of appli- 
cations is first-rate. Pieces of a document, 
database, or spreadsheet can easily be cop- 
ied into another document by using the 
clipboard. Whole files of any variety can 
be saved to disk and then merged into a 
document. 

Besides stitching data together, you can 
easily jump between files by leaving 
"bookmarks" at the places where you 
want to return. You can have up to nine 
bookmarks, which are saved when you 
exit the program. 

In many respects. First Choice quali- 
fies as a good choice. It is visually exciting 
and provides good functionality and near- 
seamless integration. However, its prob- 
lematic spreadsheet, combined with the 
lack of any real oomph in any of its appli- 
cations. keeps it from the top spot in our 
hearts. 


PRO Staff 

PRO Staff is unique at the low end of the 
integrated software market — the package 
comes with a three-dimensional spread- 
sheet. With its 256 rows by 256 columns 
by 256 pages, you can maintain a very 
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The real winner! 


That’s what you become when you choose 
DataEase as your relational database. 

PC Magazine's recent torture testing 
netted us our third Editors’ Choice 
in as many releases. DataEase 
was the clear winner in the 
tests that count: 3 to 15 
times fester than Para- 
dox in relational report- 
ing and multiuser 
contention perform- 
ance. And DataEase’s 
procedural language 
was described as 
“more user-friendly than 
Paradox’s.” What’s more, 

DataEase has powerful fea- 
tures like MultiForms'" and Query 
by Example that help you quiddy work 
through the toughest business problems. 

Still, we’re not one to rest on our laurels. 

So we created DataEase 4.2 with Extended 
Memory Support. 

DataEase 4.2 lets you address up to 16MB of 
RAM on 286 and 386 machines. So you can run 



larger, more sophisticated applications, and still 
have room for LAN operatmg systems, mem- 
ory resident programs, device drivers and 
more. 4.2 also lets you extend the value 
of all your AT-class machines, while 
capturing the power of 386s. 

Plus, 4.2 runs on 8086 and 
8088 machines without ex- 
tended memory, giving 
you all your solutions in 
one box, at one price. 

See the real winner in 
action. Call now for a 
FREE demo disk, or 
the DataEase Trial Pack 
($19.95).* DataEase. 

Database power you can use. 

1-800-334-EASE 

In CT call 374-8000. 

S DataBase 

INTERNATIONAL 


v«rs«n nMf Milled record capecKv MesierCe/d VISA Afnencan Eipress order* onty 

C DeteEese irverneMriai Inc M nghu leterved • OeieEtee • e regieiered tredemer* oi OaiaEMe ireemoMnei Inc MuRforme « a uademark ol OaiaEaM iriian«tianei Inc 
ParaOtm « a reg w tered irademant of BonM keern an onai Inc PC Magame t 1909 Zm Conwnun«M«r« Coneany 




VJfe’relnA 
Perfect Position 
To Ofifer\bu 
386 Performance 
OnA 

286 Budget. 


FEATURE 

IBM* PS/2 
MOD50Z 

IBM* PS/2 
MOD55SX 

TELEVIDEO 

TELEJ86SX- 

COMPAQ* 

DESKPR0286e 

COMPAQ 

DESKPR0386S* 

CPU 

80286 

80386SX' 

80386SX 

80286 

80386SX 

Speed 

10 MHz 

16 MHz 

16 MH: 

12 MHz 

16MHz 

Wait State 

0 

0 

0 

1 

0 

Std Memory 

1MB 

2MB 

1MB 

1MB 

1MB 

32'Bit Software 
Compatible 

NO 

YES 

YES 

NO 

YES 

On-Board Video 

VGA 

VGA 

VGA 

VGA 

VGA 

Monitor 

OPTION 

OPTION 

OPTION 

OPTION 

OPTION 

Fixed Disk 

30 MB 

30MB 

OPTION 

OPTION 

OPTION 

Price 

$3250 

$3850 

$2339 

$2699 

$3299 



Note: Information on dii$ chart is based on published materiab. 

The comparison above will clearly help 
you and your customers chart a course 
through a sea of PCs. 

As you can see, you really can upgrade 
your entire organization to all the speed, 
power and performance of 386™computers. 

And you really don’t have to give up an arm and a leg and most of next 
quarter’s profit to get them. 

In fact, you can have TeleVideo 386s for less than competitors ask for 286s! 
And you get more than just a great price, high performance and total compati 
bility with a TeleddhSK. 

You also get superb quality and assured reliability. Because we design and 
build our own custom chips. We employ the most advanced manufacturing tech- 
niques, including surface mount technology. And every Tele386SX we make is 
made in America, and backed with a one-year end-user limited warranty. 

O 1989'UeVkleo Syutn*. Inc. ItkYideo b a r^iumd tndrmark of TcWV^ Stmcbu. Inc. 306 b a indmark of Inccl Corp. All other product and brand name* are trademark* and rctbtcttd trademaria of their respective holder*. 



You don’t have to limit your productivity to the performance of a 286. And 
you shouldn’t have to stretch to the limit to get 386 power. 

For the name of your authorized TeleVideo dealer, call toll-free, or write today. 
TeleVideo Systems, Inc., 550 E. BrokawRd., RO. 49048, San Jose, CA 95161-9048. 

From our Tele386SX to our high- 
performance, Novell-certified 80386, 

25 MHz file server, we’re in a perfect 
position to help. 

And we’d really like to. Call 1'800'835'3228 

O 1989 Tdc Video SvwcAi. lac. IclcVideo i* a rtfiHmd trademark of TeleVideo Sntenu. Iac. All ocher product aod brand lumet are trademark! and lepiccred trademarb of their retpecovc holdeti. 


American Ingenuity. TeleVideo Know-How. 
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large, well-organized worksheet. The 
PRO Stc ^ program also has a flexible data- 
base that allows comprehensive field defi- 
nition. 

But PRO 5ri^has some serious prob- 
lems as well. The $59.85 program was in- 
troduced at the end of 1986 and hasn't 
been updated since that time. Unfortunate- 
ly, this is immediately obvious. The main 
menu in the program displays the black 
background and green type of an old 


monochrome system, although it also has 
a red highlight bar and uses a couple of oth- 
er colors here and there. 

In a number of other ways, too, PRO 
Staff looks and acts like a three-year old 
product. When you load a file into an ap- 
plication, for example, you have to enter a 
number rather than a filename. And when- 
ever you save a file, the program requires 



AND THE 
WINNER IS 


^99 


m SUPER HIQH RESOLUTION: lOM i 7SS 

■ PASTER THAN VIDEO 7'» V-RAM 

■ TECHNOLOGY A RELIABILITY: 

AHEAD'S VLSI VGA CHIP 

■ 1S>BIT FULLY IBM VGA COMPATIBLE 

• Compstlblllt v: IBM PC/XT/AT & 386 compatible. 

• RaiiabHit y: simpler design and lets components. 

• S peed : faster than other VGA cards (see chart). 

• Resolution : highest among VGA. 

• Stee : smallest iS-bit VGA card. 

• Price: beet price/performance. 

• Technolog y: state^Mhe-art minimal chip count. 

• Capability for future upgrade. 

• Easy to Install, no need to read the manual. 

• Excellent technical support and service. 

• Free drivers included. 

• One year warranty. Metf# In U.S.A. 

BOOTHC207iC209 ‘89FALLCOMDEX 

Dl$trtbuton/OMl9f9 $ft wsicome 

Three dKterent cards ere evaMabte: 

VGA Wizard/Oeluxe. for power users 

VGA Wizard for pnce/performance users. 

VGA Wtzard/3270: for terminal emulation users 


'“S5 ?gSIS 

sKweotcnoujM mskioioumo oMiaToseicBM 

H AftMd VQA WltMMuM H XniXMWMir 
O VIOK SMn VAAM VOA H PndM VGA PrabM«rwi 
a«ure* AC ms na rn . Mf. ilM 

systems, inc, 

Phoiw: (40*) 43541707 FAX: (40«) 92241433 

1077 OTools Aw,u«. SuM B.10& S«n JOM. CA 0S131 
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you to enter the drive letter flrst. 

A partial compensation for PRO Staffs 
antiquated persona is its rather good price; 
at $59.85 , it’s the least expensive of ^1 the 
low-end products we looked at in this 
roundup. But before you let the program’s 
low price outweigh its weak design, you 
should consider the rather mixed nature of 
the software’s functionality and its missing 
application elements. 

PROS AND CONS REVEALED 

PRO Staffs spreadsheet reveals the pack- 
age’s good and bad qualities. For one, its 
worksheet area is the second-largest 
among the products we tested in our re- 
view group. With the spreadsheet mod- 
ule’s capacity for over 16 million cells, 
you’ll most likely run out of memoiy long 
before you reach the edge. But because the 
PRO Stiff program was written before ex- 
panded memory was commonplace, the 
huge worksheet area unfoitunately goes 
mostly to waste. 

The best feature of the spreadsheet 


SUITABILITY TO TASK 

PRO Staff 


Word Processing 

Database 

Spreadsheet 

Graphics 

Communications 

Integration 


module is its three-dimensional form. This 
lets you break each worksheet up into 
pages. Instead of thousands of cells tun- 
ning out to the right or down, you have 
what amounts to a smaller group of cells 
stacked on top of each other, like a pile of 
worksheets. 

So, for example, you might create a 
budget worksheet with only one month on 
a page, making it structurally more like an 
electronic ledger. Then, just by pressing 
the PgDn key, you can jump from page to 
page or month to month. 

THE 3-0 ADVANTAGE 

There are a number of ways to manipulate 
your view of the worksheet to take ilvan- 
tage of its 3-D nature. You can display 
rows or columns from each page or split 
the screen into horizontal and vertical win- 


q 
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It Took Guts 
To Improve On 
Thnitron* 
Technology. 

The amazingly sharp im^es on 
our new CM-1440 and CM-1450 multi- 
synchronous monitors are the result of 
a'unique marriage. The finest Trinitron 
tu^ made even sharper by advanced 
Seiko Instruments electronics, or “gutsf 
Guts like a single linear trackmg 
circuit that^ so advance^ it adjusts to all 
your software. Automatically. Other 
manufacturers need a different circuit for 
each software mode. Which means a lot 
of circuits that could cause problems. 
To our one that prevents them. This 
same circuit automatically sizes and 
smart centers images when you switch 
between CGA, EGA, VGA, Super 
VGA and 8514/A modes. It ensures 



Introducing the CM-1440 and CM-1450 

Our new multi’Synchmnous. multi-talented, JSmm dot pitch monitors. 


sharp images. With up to a sparkling 
1024 x 768 resolution. 

By putting more electronics into 
fewer parts, we add c^ability, reduce 
problems, and increase reliability. 
That^ the kind of guts it takes to brighten 
Windows, and all your software. Give 
us a look. You’ll see why true monitor 
beauty is more than screen deep. 

Call 1-800-888-0817 Ext 103C for 
information or an Authorized Dealer. 


1024x768 1024x768 

VGA 800x600 Interlaced Non-Interlaced 
CM-1440 ^ ^ 

CM-1450 k- K' I/- ¥' 



Sll 


Seiko Instruments Inc 


Seiko Instruments USA, Inc., PC Produas Division. H44 Ringnood Court. San Jose. CA 95131. (408)922-5900. Trinitron is a rrffsiered trademark o/Sony Corporation. C 1989 
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Get Smart 
Give"^ibur Laser Printer 


aSiperlQ^ 



Introducing The Smartest Font Cartridge Ever — The IQ Super Cartridge™ 2XP. 

Get As Much IQ As You Need. 


With the newest IQ Engineering Super Cartridge, 
your laser printer will work smarter than ever before. 
Youll enjoy more fonts and better fonts, with faster 
performance. And you can be sure of full compatibility 
with your printer and the most popular software programs. 

It's the latest in the IQ Engineering family of 
products. From the company that pioneered super font 
cartridges for HP LaserJet printers and compatibles. 

More and Better Fonts. 

The IQ Super Cartridge 2XP offers you more 
type fonts than any other font cartridge — over 200. 
&lect from three extended symbol sets and a vast 
selection of special characters. Each typeface comes in 
every size your software allows — from 4 to 30 points! 
Even the highly readable 11-point size no other brand 
of font cartridge has. 

The Best Laser Printer R!rformance. 

With IQ Super Cartridges, you can print image 
fonts in seconds, iiastead of minutes. 

You won't have to worry about compatibility 
either. Your printer will be smart enough to work with 
WordPerfect, Miaosoft Word, Windows, Display 
Writer, Lotus 1-2-3, MultiMate, Aldus PageMalker, Q & A 
Write, Samna Ami, Ventura Publisher, WordStar 5.5, 
WordStar 2000 and XyWrite, to name a few. 


With an entire family of IQ Super Cartridges, you 
can choose the exact printing capabilities you need. 

Or start with our word processing cartridge. And later 
when you need more capability, we make upgrading 
easy and cost-effective. 

Choose the new 2XP, priced at $699, for the 
largest selection of fonts. Or any of our many other 
cartridges, priced from $399 — both portrait and 
landscape styles. And if printing full-page graphics or 
adding even more fonts is important to you, get one 
of our memory upgrade boards. 

Call Today. 

For more infor- 
mation about IQ Super 
Cartridges, or the name 
of a dealer near you, call 
1-800-765-FONT. 

Or write us at 
586 Weddell Drive, 

Sunnyvale, CA 94089. 

And make your 
laser printers as smart as 
they can be. 


IQ ENGINEERING 
CIRCLE 325 ON READER SERVICE CARD 

Super Cartridge 2XP. Super Cartridge, IQE and [Q Engineering are trademarks of IQ Engineering. Other products are trademarks of their re^>ective holders. 
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dows showing different pages. 

While the structure of the spreadsheet 
gives you a lot of creative freedom, other 
aspects of the application restrict it. You’ll 
fmd, for instance, that the number of func- 
tions you can use in formulas is limited. 
Missing are the IF, or condition, function, 
logical functions, some date and time 
functions, some depreciation functions, 
and others. 

Some other limitations are the inability 
to import and export files except in ASCII 
and .DIF formats and the lack of graphics. 
You can generate horizontal plotted lines 
of cell values by repeating ASCII charac- 
ters, but that’s the extent of PRO Staff's 
graphing featirres. 

Just as its spreadsheet does, PRO 
Staffs database application lets you struc- 
ture data creatively, too. You can place 
frelds on a record form wherever you like. 
And there is a rich array of predefined field 
formats, including those for currency, sci- 
entific numbers. Social Security numbers, 
telephone numbers, dates, and time. 
There’s also a format for single-character 
conditions, such as Y for yes and N for no. 

But the program’s database also reflects 
the same faults as its spreadsheet. It has no 
import capability at all and can export fries 
only in .DIF format. Also, there ate no in- 
ternal reporting features. In order to create 
a report, you have to merge records into 
the word processor. 

FLEXIBLE WORD PROCESSOR 

The one other application in PRO Steffis 
the word processor. It maintains the pro- 
gram’s flexible approach to formatting — 
you can do just about anything you want. 
But you can’t change fonts or use multiple 
columns. 

Although there is a spelling checker in 



SB 


PROStMtf, VATSlon 1.0 
ShareOata Inc.. 7400 
W. Detroit St.. Chandler. 

AZBS226; (602)961- 
7519. 

Ust Price: $59.85 
($19.95 per module). 

Requiret: 256K RAM. 

DOS 2.0 or later. 

Irt Short: Ottering the only 3-0 spreadsheet of aN 
the low-erxl programs, PRO Staff gives you a 
huge work area and great organizatioruil 
flexibility. But Ihe program hasnl been updated m 
three years and looks it The database and word 
processor have limited abilities. There are no 
graphics, communications, or desktop 
appUcabons. 
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PRO Staff, it’s no thriller; it has only 
26,000 words in it, so even very corrunon 
words are missing. For example, when I 
checked the spelling of our test document, 
the first misspelled word, extraordinary, 
was not in the dictionary. There is no the- 
saurus in the word processor. Again, this is 
probably because the program is so old. 

Absent are other prominent elements; 
communications, graphics, desktop tools, 
and macros. The three applications PRO 
Stiff does offer come packaged separately . 
This physical separateness reflects an in- 
ternal separateness. Although you can get 
data from the database and the spreadsheet 
into the word processor, the procedure is 
anything but elegant. 

From the spreadsheet you must write an 
ASCII file and then import it. From the da- 
tabase you have to go through the merge 
facility, which means creating a special 
document first with matching field names. 
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PRO Staff, Irom 
ShareData, otters a 
three-dimensional 
spreadsheet that 
eases organization of 
large amounts ot data. 
You can also split the 
screen horizontally (as 
shown here) vertically, 
or into tour quadrants 
toshowditlerent 
sections ot the same 
spreadsheet alongside 
each other. 
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GET 

NONSTOP 
SYSTEMS 
INFORMATION 
-- AND 2 DISKS 



PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 

Subscribe now to make sure you don ’t 
miss a single product report or pro- 
ductivity-enhancing tip. 

■ One year (22 issues) for $29.97. 

SAVE 54%. 

■ Two years (44 issues) for$49.97. 

SAVE 62%. 

And if you order now, you’ll also get 
ourexclusive 2-DISK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 

Don’t delay. Call toll-free today to 
claim your savings and FREE UTILI- 
TIES LIBRARY! 


1-800-289-0429 


Savings based on annual newsstand price of 
$64.90. Regular annual subscription price Is 
$44.97 per year. Add $31 per year lor post- 
age outside Ihe U.S.. U.S. currency only. 
Please allow 30 to 60 days lor delivery ot lirst 
issue. Your disks will be shipped upon pay- 
ment. 









PROTKT 
YOUR COPIES 
OF PC 
MAGAZINE 


Make your collection of K Magazine 
a handsome addition to your office or 
\mm— and protect and organize your 
copies for easy reference! 
PCMagazineiimiers ond Coses are 
mode of durable, luxury-look leother- 
ette over guality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


KNtMSTSiRVKECAU 
10U-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Hold your 
issues on 
individuol 
snop-on 
robs. $9.95 
eoch; 3 for 

$27.95; 6 for $52.95. 



OPEN 
BACK 
CASES 

Store your copies for 
individual reference. $795 
eoch; 3 for $21,95; 6 for $39.95. 


K MAGAZINE 


c/o Jesse Jones Industries 

499 East Erie Avenue ' Philodelphia, PA 19134 

Pleosesend □ Binden □ GisesQuontity 

Payment enclosed $ .*Add$1 per cose/ 

bii^r for postoge & hondling. (Outside USA, odd $2.50 
per cose/binder ordered, US currency only.) 

Qtorgemy: 

□ Amex Visa □ MC (Minimum order $15.) 



Em Dnltt 



HatMitFiJNam 


No f.O. lax Nvmbar fWoM 





* PA midtnh odd 4% toWt tax. 



It’s true that PFS:First Choice enjoys 
the greatest maricet share in the low- 
end integrated software market. But 
two other programs in our review 
group cle^y stand out &om the rest: 
AlphaWorks and Microsoft Works. 
Both programs offer consistently 
superior functionality. Bothbo^ 
pull-down menus, shwtcut keys, and 
mouse support. The screens in 
Microsoft Works are more highly 
stylized and have more contemporary 
graphic touches; AlphaWorks gives 
you greater coittrrd over the use (tf 
crdois. 

The real distinguishing features in 
these two products, however, are die 
database and power of Mi^phalVorkr 
and the word processor and on-line 
help in Micrmaft Works. 

The database structure in 
AlphaWorks is relational rather than 
flat-file. Thanks to this design, 
information from different databases 
can be automatically scooped up and 
deposited in another databfue at the 
time of data entry.' 

In addition, records can have 
automatically incrementing fiekls, 
64K memo felds, and user-created 
pop-up menus. You can even draw 
lines on the record form to highlight 
areas or make boxes. Search 
expressions can be built on a “query- 
by-example” template. 

AlphaWorks h^ a host of other 
top-notch features: extensive macro 
fe^des; support of EMS , extended 
memory , and a math coprocessor, the 
ability to sort directories and look into 
a file before loading it; a very large 
and well-presented dictionaty and 
thesaurus; and the ability to keep 29 


a Merosoft Worki 

files open at the same time. 

The word prtx«ssor in AficrQsqfi 
IVorkr lets you format text in just 
about any way you can conceive. 

You can justify text; center it; use 
strikeover, italic, cr bullet characters; 
and draw lines between sections or ^ 
box areas — all in full WYSIWYG 
glory. A preview mode lets you see : 
printer fonts and gnqibs you’ve 
copied and scaled 

spreadsheet. -y't 

Other outstanding features in 
Aficrorq^ Works include an »;-■ 
admiraUe system of context-sensitive 
help, superb on-line tutorial lessor^ w 
bodcmaiks, the ability to hide . vr [i. 
columns and to sort a worksheet mup 
to three colunms, a wide varied of 
graphs and charts, and the potential to . . I 
ke^ eight winrkiws open on die . 
screen at once. ■ ■ 

If your work centers mostly on ^ 
datab^ applications, you should . 

definitely consider A/pteWorks. If 
wrxd pnxxssing is die main focus 
your work, iaeaMicroscft Works 
may be the best package for you. 

One other program in our group 
deserves an honorable mention: — 
Better Working Eight-inOne. It 
doesn’t compare with our top two > 
picks in depth of features, screen 
design, or integration. But it has the 
major appbcations and offers a host of 
desktop tools, including a world 
clock, calendar, phone directory, 
date bode, label-maker, and oudiner. 

All of the program’s fonctionali^ 
is delivered at the extremely low price 
of $S9.9S — almost 60 percent less 
than Microsq^ Works and 70 percent 
less than Afp^Works. 


There is no way to get data into the data- 
base from either the word processor or the 
spreadsheet. 

PRO Staff, overall, is an unusual pro- 
gram. It has fme formatting abilities, a cre- 
ative spreadsheet structure, and a very 
good price. But it has stood still as a prod- 
uct frozen in a time when computing was 
much cruder than it is today. It would be 
hard to justify buying this program when 


competing products, at nearly the same 
price , offer a graphically oriented interface 
and so much more in the way of tools. ■ 


Henry Fersko-Weiss, a frequent contribu- 
tor to PC Magazine, is a free-lance writer 
based in Warwick, New York. Catherine 
D. Miller is a steff writer atPC Magazine. 
Edward L. Perratore is an associate editor 
of PC Magazine. 
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PC BRAND 

Chosen^ 1 For 
Customer 
Service and 


Support. 


PC BRAND offers 
you more... 

Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 


accessones. 


Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


"PC BRAND is the LL Bean of the personal 
computer mail order. 

PC BRAND wants no unhappy customers, 
and it's service and support policies help to 
insure that." 

-Pcrsoiinl Coniputiu;i's U) Best Mail 
Order Companies , Feb, 1989 



Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 

Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight ‘Fast delivery 
•No credit card surcharges 
•A 30-day Money-Back Guar- 
antee on every system we sell 
•Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 
• And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 

Call PC Brand today. 

For the best selection... 
the best products.. .at the best 
price, you can't do better than 
PC Brand. 

Call PC Brand today! 


TURN PAGE 

FOR PC BRAND SYSTEMS 
...AND NAME BRAND 
PERIPHERALS 




Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 

"pc brand is the LL Bean of_ the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 



BRAND 


On-Site Service 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


PC BRAND 286/12 $799 


24 or 36 month Leasing 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-YearWarranty 



12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 ‘Landmark™ Speed 15.1MHz 
5I2K. 1.2MB or 1.44MB Drive, 101- Keyboard 


PCV20 AD-II $539 

15 MHz Throughput in an XT. Norton SI 4.0 
51 2K, 360K Drive, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20 CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expandable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keybt^ard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

Accomodates up to 4 HH Mass Storage devices 

• Set-up St Operating instructions. 


Standard System Features: 

• 80286-12 Processor Operating at 12MHz with Zero Wait States 

delivering 15.1MHz Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256Kor 1MB 100ns RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 

NOVELL, 3COM and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (5 16Bit St 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 

• Mini Size Tower Cas^ 



Standard Pre*Built Configurations: 


PCV20 AD-II With 512K. Hard Disk Drive, Monitor St Video Card 


1 Roppy 

2 Floppy 

40MB-45MS 

66MB'25MS 

Mono 

$664 

$739 

$944 

$1094 

VGA/Mono 

$824 

$899 

$1104 

$1254 

EGA 

$1004 

$1079 

$1284 

$1434 

VGA/C(4or 

$1054 

$1129 

$1334 

$1484 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 


«)MB-45MS 

1 1 RLL 

MiMB-ZSMS 

1 1 KLL 

7IMB-IBMS 

M MFM 

n0MB-2»i4S 

M RU. 

Mono 

$1207 

$1432 

$1572 

$1672 

VCA/Mono 

$1402 

$1627 

$1767 

$1867 

EGA 

$1547 

$1772 

$1912 

$2012 

VCA/16Bit 

$1637 

$1862 

$2002 

$2102 
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Unbelievable Price 


PC BRAND 286/20 $999 


PC BRAND 386/SX-16 $1099 



20 MHz Clock, Zero Wait Operation 
NortonSI 23.0 ‘Landmark™ 2k7MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• 80286 Processor Operating at 20MHz w/Zero Wait States in 

interleave mode delivering 27MHz Effective Throughput 

• 512K RAM expandable to 8MB on the System board using 256K 

and/or 1MB 100ns RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Roppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 
■ Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS. OS/2. XENIX. UNIX, 

NOVELL, 3COM, and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing {permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Sot motherboard design ( 5 16Bit & 3 BBit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• Mini Size Tower • Case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• CompaqS) Style LCD or Plasma Portable 



16 MHz Clock, Zero Wait Operation 
NortonSI 18.7 ‘Landmark- 18.3mhz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

• 80386SX Processor Operating at 16MHz delivering 18MHz 

Effective Throughput 

• 512K RAM expaiKiable to 8MB on the System board using 2S6K 

and/or 1MB 80ns RAM 

• 1.2MB 5.25" or 1.44MB 3.5“ Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Roppy Drive controller 

• Enhanced 101 -key AT Style Keyboard 

• High Ca{pacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387SX Co-Processor Support 

• AMI BIOS with full MS/DOS, 05/2, XENIX, UNIX, 

NOVELL, 3COM, and PCNET compaHbility 

• 8 Slot motherboard design ( 5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

(Shown with optional Mint Size Tower A Case) 

Options: 

• Mini Size Tower • Case • Factory Installed RAM U{>grades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


286/20 w/512Ka Hard Disk Drive, Monitor & Video Card 

^'\Dnye» 

40Mfr45H5 

MMB-2SM5 

71MB-IBMS 

n(MB-2SMS 

150-I7M5 

32(>-16MS 

Video^'\.. 

1:1RLL 

1:1 RLL 

1:1 MFM 

1:1 RLL 

1:1 ESDI 

M ESDI 

Mono 

$1407 

$1632 

$1737 

$1862 

$2357 

$2817 

VGA/ Mono 

$1602 

$1827 

$1932 

$2057 

$2552 

$3012 

EGA 

$1747 

$1972 

$2077 

$2202 

$2697 

$3157 

VGA/16Bii 

$1837 

$2062 

$2167 

$2292 

$2787 

$3247 


Standard Pre-Built Configurations: 


386SX-t6 W/512K, Hard EXsk Drive, Monitor & Video Card 


40MB-45MS 

MRLL 

66MB-KMS 

1:1 RLL 

TIMB-iaMS 
1:1 MFM 

IKMB-mtitS 

1:1 RLL 

tSO-ITMS 
1:1 ESDI 

320-16MS 
1:1 ESDI 

Mono 

$1507 

$1732 

$1837 

$1962 

$2457 

$2917 

VGAAdono 

$1702 

$1927 

$2032 

$2157 

$2652 

$3112 

EGA 

$1847 

$2072 

$2177 

$2302 

$2797 

$3257 

VCA/16Bit 

$1937 

$2162 

$2267 

$2392 

$2867 

$3347 


TURN PAGE FOR MORE PC BRAND SYSTEMS.." ' 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Oder Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours 


PC Brand, Inc. 954 W. Washington St.. Chicago. IL.60607 Inti Fax* 312-226.6841 Inti Voice* 312-226-5200. Open Mon thru Fri.:8am to Spot Central MasteiCard, 
VISA. Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: l-8()(>-662-SERV PCM 8-22 
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Amazing Performance 


'TasterThan a Speeding Bullet!** 

Cover Story Nov, 1988 

**PC Brand offers the best low cost alternative around** 

PC Magazine Fet.u, wss 


PC BRAND 386/20 $1489 



20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 • Landmark Speed 26.1MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• True 20MHZ Intel 80366-20 CPU Operating with Zero Wait States 

delivering up to 26.1MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB using 256K and/or 

1MB RAM 

• 1.2MB 5.2r or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDl Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287, 80387 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 

NOVELL. 3COM and PCNET compatibility 

• 8 Slot motherboard design (5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• Full or Mini Size Tower ^ Case 

• Custom configurations w/Name Brand f>eripherals of your choice 

• Compaq® Style LCD or Plasma Portable • Weitek Co-processor 


PC BRAND 386/25 $1689 



25 MHz Clock, Zero Wait Operation 
Norton SI 28.2 - Landmark Speed 33.6MHz 
Norton SI 31.6 • Landmark Speed 435 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101 -Keyboard 
Standard System Features: 

• Intel 80386 Processor Operating at 25MHz with Zero Wait States in 

interleave mode delivering 34 to 44 MHz Effective Throughput 

• I024K RAM standard expandable to 16M6 using 256K and/or 

1MB RAM 

• 1.2MB 5.25” orl.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Hoppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDI Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287, 80387 or Weitek Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, UNIX, 

NOVELL. 3COM and PCNET compatibiUty 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays (Full size case w/cadte) 

Options: 

• 32KB or 64KB Cache Processor* Weitek Co-processor •Tower ®Case 

• Custom configurations w/Name Brand peripherab of your choice 

• Compaq® Style LCD or Plasma Portable 


Standard Pre^Built Configurations 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 

"'■■'''-.....Drtve* 

Vkl*o\ 

40M64SMS 
1:1 MFM 

MMB-2SM5 

1 IRLL 

71MB-18M5 
1 1 MFM 

I10-25MS 

1 1 RLL 

iSO-lTMS 

1 lesoi 

320-I6M5 

ME50I 

Mono 

S1995 

$2095 

$2220 

$2330 

$2860 

$3305 

VC A/Mono 

S2170 

$2270 

$2395 

$2505 

$3035 

$3480 

EGA 

$2280 

$2380 

$2505 

$2615 

$3145 

$3590 

VGA/t6Bit 

$2370 

$2470 

$2595 

$2705 

$3235 

$3680 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor it Video Card 


40Ma4'^ 

V1MFM 

66Ma-Z^ 

MULL 

7IMB-ISMS 

1:1 MFM 

nOMS-ZSMS 

l.IRLL 

190-I7M5 

1 I ESDI 

320-1M45 

MESDI 

Mono 

$2182 

$2332 

$2462 

$2592 

$3162 

$3412 

VGA/Motw 

$2387 

$2537 

$2667 

$2797 

$3367 

$3617 

EGA 

$2502 

$2652 

$2782 

$2912 

$3482 

$3732 

VGA/16Bit 

$2577 

$2727 

$2857 

$2987 

$3557 

$3807 


CRT display is courtesy of RIX Softworks.Inc- Irvine, CA. 
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Exceptional Support 


386/33 CACHE $2799 




33 MHz Clock, Zero Wait Operation 
NortonSI 45.9*Landinark58.7MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

•True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Effective Throughput 

• Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, 

Field Upgradable to 64K 

• 1024K RAM Standard Expandable to 16MB 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Hoppy Drive Controller, 

977.6 KB/SEC Caching Controller w/ESDI Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387 or Weitek Co-Processor support 

• Phoenix BIOS With Full MS/DOS, OS/2. XENIX, UNIX, NOVELL, 
3COM and PCNET compatibility 

• 8 Slot motherboard design 

• Full size case with 5 Disk Drive bays 

(Shown with (Dptional Full Size Tower ® Case) 

Options: 

• Custom configurations w/Name Brand peripherals of your choice 

• Weitek Co-Processor • Tower® Case • Factory Ram Upgrades 


Standard Pre-Built Configurations: 


386/33 With Hard Disk Drive, Monitor & Video Card 

"^.Prtvw 

40MaA5MS 

66MB-2SM5 

71MB-I8M5 

110MB-25MS 

150MB-I7MS 

32(»k(B-ie« 

Vid*o\ 

M MFM 

M RLE 

1:1 MFM 

MRLL 

MESDI 

t:lESDl 

Mono 

$3259 

$3454 

$3554 

$3679 

$4124 

$4634 

\GA/Mono 

$3454 

$3649 

$3749 

$3874 

$4319 

$4829 

EGA 

$3599 

$3794 

$3894 

$4019 

$4464 

$4974 

VCA/16Bit 

$3689 

$3884 

$3984 

$4109 

$4554 

$5064 


* Norton SI 3.0 CRT display is courtesy of RJX Softworks,lnc. Irvine, CA. 



BRAND 


"PC Brand proves that you 
need not sacrifice quality 
components or performance 
to get a rock-bottom price." 

PC Magazine ocisi, ms 


286/386 PORTABLES from $1745 




286 & 386 Systems 
•512K,1.2MB Drive, 

Combo Controller, 

LCD Backlit Display 
Optional VGA 
Plasma Display 


All feature: 

• 640 X 400 Backlit 

Supertwist LCD by TOSHIBA 4 

(VGA 16 Ciey Scale PLatmi venion Now Available) 

• Monographic 4c Color operating 
modes, VGA Optional 

• External Monitor Support 

• 2 Available expaitsion slots 

• 86-key keyboard 

• Accomodates two 5.25" or 
33" Roppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/ 
Calendar Standard 


Standard Pre-Built Configurations: 


Portable System Processor and Drive Options 

Drive\^W 

266-12 

286-20 

386/SX-16 

386-20 

386-25 

1 Hoppy 

$1745 

$1945 

$2045 

$2595 

$2795 

40MB 

$2175 

$2375 

$2475 

$3025 

$3225 

MMB 

$2275 

$2475 

$2575 

$3125 

$3325 

150MB 

$3140 

$3340 

$3440 

$3990 

$4190 


*386/20 and 386/25 Systems come with 1024K. 


SAVnON NAMI. BRAND l’i;RII>HtRALS....Si;h: OCR AD ON HOLLOWING I’AGHS... 


To Order Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours §1^ l!E 

PC Brand, Inc. 954 W. Washington St., Chicago, IL.60607 IntT Fax# 312-226-6841 Infl Voice# 312-226-5200. Open Mon thru Fri.:8am to 8 pm Central .MasteiCard, 
VISA, Discover, Checks, & Approved P.O.S Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-22 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


DISKDRIVES 


NEC 

Multispeed HD Call 

TOSHIBA 

1 000; 51 2K, 80C88, 1 FDD $679 

5200/40 VGA. 80386-20. 2MB, 40MB HD. FDD, . 6115 
ZENITH 

Supersport 286,20MB/40MB Call 

Supersport 88, 20MB Call 

Other Makes and Models Call 

MONITORS* 

MAGNAVOX 

7BM623 1 2" Amber TTL Monochrome $79 

CM8762 13" RGB (640x200) Color 230 

CM9043 1 3" EGA (640x400) Color 339 

9CM082 14" VGA (640x480) .31DP Color 415 

MITSUBISHI 

1410 14" EGA (640x350) $369 

1381 14" Diamond Scan (800x600) 499 

HL6605 16" EGA/VGA (1280x1024) ....1295 
HL6905 20" EGA/VGA (1280x1024) ....2325 
NEC 

Multisync 2A 14" (800x600) VGA $499 

Multisync GS 2A 14" Multi-Mono 249 


Multisync 3D 14" ECA/VCA (1024x7680.679 

Multisync 4D 16" (1024x768) .28DP Call 

Multisync 5D 20" (1280x1024) .31 DP ....Call 
PANASONIC 

C1391 PanaSync 14" VCA/ECA (800x600) ...$489 
15"/19" (1280x960) Grey Scale Monitors ...Call 
PRINCETON GRAPHICS 
Max 15 14" Muld-Mono (to 1024x768i) $249 

UltraSync 14" EGA/VGA (800x600) 520 

UltraSync 16" EGA/VGA (1024x768i) ...879 
PRINCETON PUBLISHING LABS 
Multiview IS" Full Page Monitor w/adapt..$890 
RELISYS (Top Rated by InfoworU and PC WorUt 


9503 14" VGA Mono (640x480) $135 

9513 14" VGA (640x480) 369 

1520 15" VGA/EGA MulHfteq (to 1024x7681) .Call 

SEIKO 

CM1440 14" VGA (to 1024x7680 Call 

CM1450 14" VGA (to 1024x768) Call 

SONY 

CPD1304 14".25DP(1024x768)Multiscan $689 

CPD1320 13" (640 x 480) VGA 485 

ZENITH 

ZCM-1490 14" Flatscreen Enhanced $619 



ATI 

2400ETC Interna! Modem w/MNP5 ...$165 
2400ETC External Modem w/ MNP5 ...205 


HAYES 

ALL NEW PRICES CALL 

PC BRAND 100% Hayes Compatible! 

1200 Baud Internal w/Bitcom $49 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 89 

2400 Baud External 129 

24(X) Baud Internal w/MNP Call 

US ROBOTICS 

Courier HST/9600 $599 

Courier V.32 9600 Baud Ext.w/MNP5 ..889 

Courier HST Dual Standard Modem 995 

Courier HST/IX 9600 Modem 925 

Courier 300-9600 HST Internal Call 


Internal Modems 


100% Hayes Compatible. Free Software! 



TAPE BACK-UP 

SPECIAL 


80/40MB Internal Tape Back-Up* 

$279 

U»e« DC2000 S«rie» Micro Cartridge* 
'When used with CMS Backup Software 


VIDEO CARDS 


ATI 

VGA Wonder w/256K $279 

VGA Wonder w/ 512K 345 

PARADISE 

Autoswitch 480 EGA $139 

VGA+ 219 

VGA+ 16 16 Bit Version NEW 249 

VGA Profe^ional w/512K 349 

VGA Professional !I w/512K (iQ24x768i) .Call 
PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 119 

VGA 159 

VGA 16 Bit 195 

VIDEO SEVEN 

VGA 1024i W/256K $259 

VRAM VGA W/256K/512K Cali 



360K 5.25" HH Black $75 

720K 3.5" HH w/5.25" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5" HH Grey w/5.25” Mounting 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 ExtFloppy $199 


HARD DISK DRIVES: 

IOMEGA 

B120I Single 5.25" 20MB Int $765 

B144I Single 5.25” 44MB Int 995 

B244X Dual 5.25" 44MB Ext 1995 

MICROPOLIS 


1558-15 330MB 18ms ESDI FuU Hgt...$1550 
640MB 18ms 15 Mbit ESDI Full Hgt Call 


MICROSCIENCE 

66MB 28ms HH1060 RLL 419 

116MB 28ms HHn20 RLL 629 

MINISCRIBE 

71MB 18MS M3085 MFM $595 


150MB 1-7MS M3180E ESDI 1/2 Hgt ..1195 

320MB 16MS M9380 ESDI FuU Hgt 1595 

PRIAM 

130MB 20MS ID130AT Full Height ....$1395 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 


SEAGATE 

20MB 65MS ST225 w/XT Controller ...$249 

20MB 35MS ST125 w/XT Controller 299 

20MB35MSST125 245 

30MB 65MS ST238 w/XT ControUer 269 

30MB 35MS ST138 310 

30MB 35MS ST138 w/XT Controller 355 

40MB28MSST251-1 349 

40MB24MSST151 419 

80MB 28MS ST4096 Full Height 590 

TOSHIBA 

66MB 25MS MK134 RLL $429 


Please call for other Models not listed 


TAPE BACKUPS 


40MB PC Brand for AT/XT Internal QIC $199 

60MB Archive Int. or Ext. w/Cntrl $590 

60MB Maynard Maynstream Portable ..889 


150MB Archive Internal 925 

150MB Archive External 1250 


PC BRAND 16Bit VGA 


Ultra Hi-pcrfonnance VGA Card, compatable 
w/ VGA, EGA, monochrome, and multisync 
monitors. Analog and Digital output, 
upgradable to ^ 

5I2K, resolution 
to 1024x768, ms 
many software 


$195 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Half Page Scanner .........$189 

Complete PC Full Page Scanner 575 

DFI HS3000 Plus Gray Scale Hand Scan ....... 219 

Microtek MSF300G w/256 Grey Levels ... 1495 

Microtek MSF300Q w/64Grey Levels 1275 

Summaskctch 12X12/12x18 378/599 


PRINTERS* 


BROTHER 

HL-8e Laser (HP LJII, HPGL) $1875 

HL-8PS Postscript Editor's Choice Call 

EPSON 

LX810 180/30 189 LQ510 180/60 329 

FX850 330/88.... 345 FX1050 264/54 445 

LQ850 330/88...Call LQ1050 330/88....CaU 
LQ950 264/88...Call LQ2550 400/108..Call 


KODAK DICONIX 

ISOPlus 150/50 ..315 300WP 310/73 439 

HEWLETT PACKARD 

Deskjet Pius .....710 Laserjet II ...........1720 

Laseijet IIP,I1D Call 

LASER JET ACCESSORIES 

PDP Pacific Page Postscript Emulation $559 

PDP Plotter in C!art./25 in 1 Cart Call 

CPI Superfont Cart. Adds 150 Fonts 295 

CPI 1 MB Mem Kit ....319 CPI 2MB Mem Kit ......549 


PRINCETON PUBLISHING 


PS-388 Postscript RISC board 2250 

Fast Poatsfript for your HP Laaerfft! 

NEC 

P2200XE 192/54 335 LC890XL User ..4495 
OKIDATA 

ML320 300/62 ..345 ML321 300/62 479 

MU80 180/60.. .359 ML390 270/90 475 

MU91 270/90 ..655 MU93 450/120.. .995 
PANASONIC 

1180 192/38 189 1191 240/48 245 

1124 192/63 339 1624 New! Call 

TOSHIBA 

321SL 216/72... Call 341SL WideCarT...CalI 

351SX 360/120. Call Express311 Call 

Call about 400 dpi Postscript Compatible Laser Printer 




PC BRAND- YOUR 
#1 LAN SOURCE ! 


Call for Custom Server Configuration.*; 


NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Uvel 1 $429 

8 User ELS Level II (Version 2.15) 939 

Advanced Netware 286 (Ver. 2.15) 1850 

SFT Netware 286 (Ver. 2.15) 2850 

Netware 386 In Stock! Call 

Disc Coprocessor Board 379 

NE2000 Ethernet File Server Board 399 

NEIOOO Ethernet Card 269 

GATEWAY ( PC Magazines Editors Choice) 

G/ Ethernet AT $435 

G/Ethemet (8-Bit) 265 

G/ Ethernet for PS/2 Call 

STANDARD MICRO 

PC130 Arcnet Board $135 

PC270 Twisted Pair Arcnet Card 139 

PC500-WS 16 Bit Work StationBoard ..,.375 
PC550-WS 16 Bit Twisted Pair Work Station Bd „.395 

PC550-FS 16 Bit T%visted Pair File Server Bd 495 

PSllO Arcnet Board for PS/2 439 

PC500-FS 16 Bit File Server Board 449 

ARCNET Passive Hub 72 

ARCNET Active Hub 359 

ARCNET Twisted Pair Active Hub 429 

TIARA 

4 Port Passive Hub $49 

8 Port Active Hub 285 

Lancard/A 8Bit ARCNET Board 89 

Uncard/E 8Bit ETHERNET Board 199 

Lancard/E 8Bit Twisted Pair ETHERNET 329 
WESTERN DIGITAL 

Ethercard+ w/Novell Drivers $219 

Ethercard+ Twisted Pair Ethernet Board 319 

Ethercard+ A for PS/2 320 

UNINTERRUPTABLE POWER 
ELGAR 

IDSllOO 1000 Watt UPS Call 

IPS 500 Watt UPS Call 

PTI 

DataShield Turbo/2 625 Watt 595 



BRAND 


Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

We carry over 10.000 different hardware and soft- 
ware products. Call for prices on products not listed. 

SOFTWARE 


ALDUS Pagemaker $499 

ASHTON-TATE DBASE IV 449 

BORLAND (^uattro 95 

CENTRAL POINT PC Took Deluxe 5.5 79 

LOTUS 123 3.0 339 

MICROSOFT Excel 2.1 309 

MICROSOFT Word 5.0 205 

QUARTERDECK Desqview 386 115 

SYMANTEC QSlA 3.0 209 

WORD PERFECT Word Perfect 5.0 220 

XEROX Ventura Publisher 2.0 499 



INTEL 

Aboveboard Plus w/512K $419 

Aboveboard Plus I/O 51 2K 469 


Inboard 386 for PC w/IMB 595 

Inboard 386 AT 859 

8087-2 129 8087-1 189 


Rf1387.16 

349 01987-10 

.999 

80387-25 

495 80387-20 

399 

80387-SX 

339 80387-33.. . 

659 


^Oversized Monitors. Laser Printers. Laptops 
and Plotters are excluded from free freight. 


To Order CaU 1-800-PC BRAND 

tCall 1-800-722-7263) In AU 50 States FAX# 1-800-722-7392 New Winter Extended Hours ST 

PC Brand. Inc. 954 W. Washington St. Chicago, 1L.60607 Int'l Fax# 312-226-6841 Int’l Voice# 312-226-5200.Open Mon thru Fri :8am to 8pm Central .MasterCard, 
VISA, Discover. Checks, & Approved PjO.s Accepted. Prices and specifications subject to change. Customer Service InquirtesCall: 1-800-662-5ERV PCMB-22 
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DSC NEXOS 386 LAN BEATS NETWARE! 


NEXOS Is the clear winner! 
NEXOS 3S6 beat NetWare® in oper- 
ating system benchmark tests per- 
formed and guaranteed by the 
Umquest Group, an independent te.st 
lair for the LAN indu.stry. The results 
reveal the truth alxiut NEXOS’ supe- 
rior performance over NetWare. In 
fact. NEXOS proves to be as much as 
SIX TIMES FASTER THAN NetWare. 


Fast! 


In real-world, user traffic envi- 
ronments on industry standard hard- 
ware using well accepted, multi-user 
applications for database, spread- 
sheet and word processing, NEXOS 
beat NetWare in performance 
with an advantage of as much as 
6S7%. You'll work faster and expand 
your LAN with confidence when you 
choose DSC NEXOS 386. 




NEXOS’ fast, reliable and consistent perfor- 
mance is clearly sboum using a Compaq 386/25 
server and 12 IBM PS/2 workstations running 
the Lanquest Group's MS-Word benchmark. 


Secure! 


It's important to protect fast mov- 
ing data from corruption. NEXOS 
features a complete data integrity 
and protection system so powerful 
that your data is protected even if 
your power fails — without the 
expense of a mirrored system or 
VPS NEXOS always writes complet- 
ed transactions to disk. If hardware 
problems occur during a transac- 
tion — your data will remain intact. 
Just restart the transaction with the 
original — unchanged data. NEXOS is 
prepared with a continuous audit 
trail of entries and updates recorded 
in real-time by NEXOS’ tape transac- 

N«iwaTF* to a registered oademaik of NoveD. Inc 



NEXOS blasts through 
performance harriers! 


tion logging to the server's tape 
drive. With NEXOS your critical data 
is safe! 




NEXOS gives you the flexibility, 
power and connectivity of 100% DOS 
and NETBIOS application compati- 
bility. Run all the applications your 
users demand and have access to 
UNIX, SNA hosts and the public net- 
work. 

With all this power it's likely you'll 
want to put lots of data on-line. 
NEXOS’ large-drive support pro- 
vides access to virtually unlimited disk 
storage. 

The unique disk handler makes 
multiple hard drives appear as one, 
providing contigu- 
ous file space 
across multiple 
drives, 

Conneaing to 
your existing 
workstations is a 
breeze. NEXOS 
supports more 
than 30 worksta- 
tion interface 
cards for PC, XT, 

AT and PS/2 
workstations and 
your choice of 
topologies: Ethernet, ARCnet and 
Token Ring support is standard 
with every NEXOS IAN! 
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NEXOS’ power has been har- 
nessed with an easy to use menu 
system that will have the system’s 
administrator and users up and run- 
ning in minutes. Simple instruc- 
tions, familiar, DOS-like commands 
and DSC technical support means 
your NEXOS LAN system will work - 
for you — for the users — and for 
your company. 

NEXOS 386 is another quality 
networking product from DSC, a 
S340 million leader in advanced 
communications. From your desk- 
top to around the world, DSC is 
delivering the quality networking 
solutions you demand! 

Toleammore 
about NEXOS or 
to become an 
authorized DSC 
dealer call now. 
Be sure to ask for 
a FREE copy of 
the fun series of 
benchmark 
results! 

1-SOO-BUY-NEXOS 
1-800-289-6396 
Fax 408954-5158 


Th» DSC NEXOS 336 LAN OptnUng Sytttm 




DSC Communications 
Corporation 
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Drives 


Backup on a 
Personal Scale 


As the DC 2000 market 


by Catherine D. Miller COmeS Of a9e, 


The question is not whether you should back up the 
data on your hard disk, it’s one of choosing the backup 
system that will best serve your needs. Of the many back- 
up systems available for the PC, DC 2000 drives offer a 
sensible solution for the individual backup of hard disks 
as large as 120MB. 

Peripheral Strategies, a Santa Barbara, Califor- 
nia-bas^ market research ftnn specializing in backup 
devices, predicts a bright future for IX^ 2000 minicar- 
tridge tape backup systems. While it forecasts that high- 
capacity helical scan drives — both 8-mm and 4-mm 
DAT — wilt show the greatest sales increases over 
the next few years. Peripheral Strategies expects 


you no longer have to 
choose among 
price, capacity, and 
performance. The 14 
units reviewed here offer 
winning combinations 
of all three. 
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that quaiter-inch cartridge tape drives with 
300MB capacities or less (this includes 
both DC 2ci00 and DC 600 units) will con- 
tinue to enjoy the greatest martcet share of 
all backup systems. 

Periphery Strategies expects sales of 
DC 2000 drives to increase by nearly one- 
third, from an estimated 419,000 units 
sold in 1988 to 557,000 in 1989. Sales of 
DC 600 drives, the current tape backup 
market leader, are expected to increase at a 
slower rate, from 645,200 units sold in 
1988 to 753,800 units in 1989. By 1990, 
sales of DC 2000 drives are expected to 
jump to 710,000 units and should surpass 
thesalesofDC6(K)urutsin 1991. 

Why the glowing forecast? When PC 
Magazine last looked at DC 2(X)0 tape 
drives in our June 23, 1987, issue, we 
found that the first crop of these systems 
fell short of their promise. The seven units 
we reviewed then had capacities of 40MB 
and less, were priced in the $600 to $1 ,600 
range, were slow, and required 40 minutes 
to preformat the tapes. We came to the 
conclusion that DC 600 data cartridge sys- 
tems, the established quarter-inch tape car- 
tridge technology upon which today's DC 
2000 technology is based, offered more 
performance for the money invested, and 
that floppy disk backup was sufficient for 


By 1990, sales of DC 
2000 drives are 
expected to jump 
and should surpass 
the sales of DC 600 
units in 1991. 


those who are on a budget. 

The last two years have seen a lot of im- 
provement in minicartridge technology. 
Capacities have increased, speed has im- 
proved, and prices have gone down. DC 
2000 backup systems now offer a lot of 
performance for the price. 

THE MECHANISM 

The DC 2000 minicartridge itself is based 
on the same patented design as the DC 6(X) 
data cartridge from which it's derived. 
Standard DC 6(X) data cartridges pack 600 


feet of tape into a 0.6-by-6.0-by-4. 0-inch 
case, but the 0.6-by-3.3-by-2. 4-inch 
standard DC 2(X)0 minicartridges have a 
tape length of 205 feet. The recording 
mechanism is similar for the two types of 
drives, but DC 600 drives rely on separate 
read/write heads, while DC 2000 drives 
have one read/write head. 

The tape drive's motor is responsible 
for turning the tape cartridge's drive belt, 
which in turn pulls the magnetic surface of 
the tape across the tape drive's read/write 
head. Data is record^ to tape as the sur- 
face of the tape moves across the read/ 
write head, which sensitizes its magnetic 
coating. 

Minicartridge drives can rely on direct 
drive or belt-driven motors. Direct-drive 
motors are simpler but have more moving 
parts. Belt-driven motors may run more 
smoothly and put various drive parts in 
better position for interfacing with the tape 
itself, but they have a greater potential to 
slip, break, stretch, or vary sp^ than di- 
rect drive motors. 

The real secret of the hardware's suc- 
cess and durability, however, is its read/ 
write head technology. Since the read/ 
write head is the only part of the drive that 
makes direct contact with the recording 
media, its construction is important in de- 


MINICARTRTOGE TECHNOLOGY: Meeting the Capacity Challenge 


by Catherine D. Miller 

As the minicartridge market has ma- 
tured. tape capacity is approaching 
what used to be the domain of the larg- 
er, EX? 600 data cartridges. While EX? 
2000 tapes are typically used to store 
about 40MB of data in QlC-40 or Irwin 
40 formats, new versions of the mini- 
cartridge tapes designed to store 
165MB in QIC-standard formats are 
currently available. 

Standard EX? 2000 tapes ate 205 feet 
long. The magnetic portion of the tape, 
made of a ferric oxide, is combined 
with a chemical binder that attaches it to 
a smrdy plastic base film. The formula- 
tion of the ferric oxide and the binder 
can be modified to increase the flux 
transitions per inch (fqri) a drive is able 
to record. The greater the ftpi. the 
greater the density (and amount) of data 
that can be recorded on a given length 
of tape. EX? 2000 tape's maximum re- 
cording density is 12,500 ftpi. 

Tape manufacturers have increased 


the capacity of minicartridges in two 
ways. The first increase came with 
3M's introduction of the EX? 2080 in 
January 1989. By increasing the maxi- 
mum recording density of the DC 2000 
from 1 2 .500 ftpi to 1 5 .(XX) ftpi . approx- 
imately twice as much data can be 
stored on these cartridges. QIC-80 and 
Irwin 80 recording formats require the 
density of the EX? 2080. 3M has also in- 
troduced another high-density tape, the 
IX? 2110 (with a recording density of 
20,000 ftpi) that is used for recording in 
the QIC-128 format. 

A second way to boost the capacity 
of tape is to extend the length of the tape 
by 50 percent, from 205 feet to 307.5 
feet, achieving a 50 percent increase in 
data capacity. To fit 307.5 feet in the 
same package designed for 205 feet of 
tape, extended-length tapes have a 
.025-inch plastic base film, thinner 
than that of standard-length tapes. .040 
inch. Thinner tape wears the drive’s 
head at a different angle than thicker 


standard-length tapes. As a result, if 
you consistently use extended-length 
tapes in a drive, you may have trouble 
reading a standard-length tape in that 
drive. Of course, the way a head wears 
also depends on its design and the mate- 
rial from which it’s made. 

Extended-length tapes are available 
in each of the three recording densities 
described above. An extended-length 
version of the E)C 2(X)0, called the Se- 
ries II Gold DC 2000XL, is available 
from Carlisle Memory PixKlucts (10170 
Sorrento Valley Rd., San Diego. CA 
92121-1604; (619)452-7840). The DC 
2(X)0XL carries a list price of $34.75. 
3M offers extended-length versions of 
the DC 2080 and the EX? 21 10, called 
theDC2l20andtheDC2165. 

While the capacity of minicartridge 
products has drastically increased this 
year, increasing data storage require- 
ments for PCs next year and beyond 
will spark production of still higher ca- 
pacity minicartridges. ■ 
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termining the drive’s ability to read tapes 
after many passes. Read/write heads, 
which can be made of hard or soft brass, 
ferrite, and ceramics, have become more 
durable over the years. 

3M patented the data cartridge technol- 
ogy it created in 1971 and currently has 
three licensees: Carlisle Memory Prod- 
ucts, Sony Cotp., and Hewlett-^ckard; 
HP does not sell data cartridges in the retail 
market. 

To ensure compatibility, the magnetics 
of these cartridges are similar, although 
other characteristics are not. Hub design, 
the drive roller, drive belt, and the comer 
rollers are important factors in aligning the 
read/write hekl with the tape surface, and 
these vary among tape manufacturers. 
Sony and 3M offer two-year warranties for 
their tapes , while Carlisle is so confident of 
the durability of its tapes that it sells them 
with a lifetime warranty. 

INCREASED CAPACfTY 

Several factors have contributed to the in- 
creased capacities of DC 2000 systems. 
The capacities of the tapes themselves 
have increased. Extended-length tapes 
have increased the length of the tape from 
205 feet to 307.5 feet, and tapes with in- 
creased recording densities allow more 
data to be recorded on the same length of 
tape. (See the sidebar “Minicartridge 
Technology: Meeting the Capacity Chal- 
lenge. ’ ’) Standard DC 2000 tapes typically 
have a formatted data capacity of about 
40MB; extended-length tapes, which are 
half as long, have a formatted capacity of 
about 60MB. 

The firmware and software of the tape 
drives must directly support the extended- 
length tapes, and tape drives that record at 
greater densities require high-density tape. 
In the reviews that follow, we let you 
know which drives support extended- 
length tapes and the type of minicartridge 
required for the density at which each drive 
records. 

Another method of increasing the ca- 
pacity of minicartridge systems is to in- 
clude software-based data-compression al- 
gorithms. The only drive we reviewed that 
makes use of data compression is Tallgrass 
Technologies’ TG-1 140, which is de- 
signed and manufactured by Colorado 
Memory Systems. We also looked at an 
early pioducbon model of a Core drive that 
uses ^ta compression to pack 240MB on 
one minicartridge. (See the sidebar “Core 
Tackles the Low End.’’) Data compres- 
sion is a technology that several other man- 
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ufacturers are considering for inclusion in 
future versions of their drives. 

Because the algorithm is software 
based, microprocessor speed is important 
in determining whether using data com- 
pression will improve or decrease backup 
performance. According to Colorado 
Memory Systems, drives incorporated into 
386 systems of 20 MHz and faster have 
speedier backup times with data compres- 


With such rapid 
evolution, obviously 
some industry 
standards were 
needed to better guide 
manufacturers. 


sion enabled than with it disabled. The 
company is cunently working on a drive 
with the data compression capability built 
into the hardware itself. 

TAPE DRIVE STANDARDS 

With such rapid evolution in tape drive 
technology, obviously some industry stan- 
dards were needed to better guide manu- 
facturers. The solution lies with the (Quar- 
ter-Inch Compatibility (QIC) committee, 
composed of tape drive manufacturers and 
tape cartridge manufacturers, which was 
formed to develop standard formats for 
both DC 600 and DC 2(X)0 data cartridge 
tape drives. 

The QIC-40 standard, one of the first 
developed for the minicartridge, was de- 
veloped specifically with the PC market in 
mind. The QIC-40 standard indicates the 
file format on tape, theoretically allowing 
the QIC-40 standard tapes to be inter- 
changed among different drives. A Reed 
Solomon ertor<otrection algorithm is also 
part of the QIC-40 standard. Boasting an 
error rate of 1 in 10*14, this protocol is 
commonly used with other recording for- 
mats as well. Other QIC format standards 
typically used in the minicartridge market 
include QIC-80 and (QIC-128. 

Seven of the 14 drives we reviewed use 
the QlC-40 format standard; three use oth- 


er QIC-standard formats. One uses the 
QIC-24, a format standard common for 
DC 6(X) drives. 

Two dissenters are the drives from Ir- 
win, which use Irwin’s own proprietary 
format. Irwin was the company responsi- 
ble for pioneering DC 20(X) minicartridge 
technology and currently has more DC 
2000 drives installed in the workplace than 
any other minicartridge manufacturer. Al- 
though you can’t exchange tapes written in 
Irwin format with drives other than Ir- 
win’s, there are a lot of Irwin drives out 
there. This allows the company to main- 
tain a de facto second standard. 

In most cases it isn’t necessary to spend 
the time pieformatting minicartridge tapes 
before using them, even though most DC 
2(X)0 drives require preformatted tapes. 
3M now sells preformatted tapes for the 
most-popular DC2000 formats, including 
QIC-40, QlCrIOO, QIC-128, Irwin 40MB 
and Irwin 80MB. Tapes preformatted for 
QIC-80 are expected to be introduced dur- 
ing the first quarter of 1990. Most drives 
have no problem using these preformatted 
tapes, which are priced $5 to $8 higher 
than their unformatted counterparts. 

IMPROVED PERFORMANCE 

Two units, Sysgen’s Reliant Model 510 
and Mountain Computer’s FileSafe 8000 
Plus, avoid the issue of preformatting by 
formatting the tape while backing up data 
from your disk — a feature comnxMily as- 
sociated with DC 600 data cartridge sys- 
tems. Both systems rely on controllers, as 
do DC 6(X) units, and both write data to 
tape in proprietary formats. 

While backup speed was not adversely 
affected in the case of the Reliant, the File- 
Safe 8000 Plus achieved a significant in- 
crease in backup performance as a result of 
running off its own controller. (The File- 
Safe 8000 Plus can also ran off the floppy 
controller, but it loses much of its perform- 
ance edge.) 

Another unit reviewed in this group. 
Advanced Digital Information Corp.’s 
Data 128, relies on its own controller but 
requires that tapes be formatted before 
they are used for backup. Like the HleSafe 
80(X) Plus, the Data 128 showed a signifi- 
cant increase in backup speed over the 
floppy-disk-drive-controller interface 
competition. An 8-bit expansion slot is re- 
quire for these controllers, and they add 
to the cost of the backup unit — these three 
units are the most expensive of all the units 
reviewed. The overall performance in- 
crease may be worth it for many users. 


DECEMBER 26. 1989 PC MAGAZINE QQ 







BACKUP 

DC 2000 TAPE DRIVES 


While the Reliant, the FileSafe 8000 
Plus, and the Data 128 are the only units in 
this roundup that nm off their own control- 
lers, the Irwin Product Group plans to in- 
troduce a 120MB drive that relies on its 
own controller by the time this issue hits 
the newsstands. 

The other 1 1 drives we reviewed mn off 
your computer’s floppy-disk-drive-con- 
troUer. Although the floppy controller in- 
terface limits the data transfer rate, there 
are still advantages to using this standard 
interface. A separate controller isn't neces- 
sary, and it’s a simple matter to connect the 
PC’s power and dka-control cables to the 
drive. This cuts costs and alleviates the 
need for an expansion slot. 

Many of die DC 2000 drives reviewed 


here are available in both internal and ex- 
ternal models. Internal models are $100 to 
$200 cheaper than their external counter- 
parts but require either a 3.S- or S.2S-inch 
half-height drive bay. They rely on your 
computer’s power supply and don’t take 
up space on your desk. 

Eternal models are more expensive for 
two main reasons: They require an^adapter 
card, which occupies an 8-bit expansion 
slot, and they are housed in soundproof 
casing designed to protect the drive from 
the elements. Some include their own 
power supplies, which further iiKieases 
the costs. If you purchase adapter cards for 
several machines, you can easily shutde 



A BACKUP DECISION GUIDE 


the drives back and forth from one com- 
puter to another. 

STRENGTH IN SOFTWARE 

But the hardware is only part of the story; 
it’s the software that re^y makes a differ- 
ence in flexibility and the backup and re- 
store features offered. It’s the part of the 
system that you use to communicate with 
the drive to tell it which data you want to 
back up and restore. 

With the exception of Tecmar, the 
manufacturers of ^ the drives reviewed 
here claim their drives will function only 
with their software; Tecmar will also sup- 
ply Sytron’s SY-TOS software at your re- 
quest. Sytron (Tel: (508) 898-0100) claims 
the new version of its software, Sytos Plus, 




YES 


FLOPPY DISKS 

Capacity: 360K lo 1 .44MB 
Hardware Investment: none 
Media coat per MB: $1 
Adventagea; no hardware 
purchase, file interchange, 
can back up file as It's 
modified or created 
Dlaadvantagea: limited 
capacity, attended backup 
only, slow data transfer rale 


REMOVABLE CARTRIDGES 
AND HARD DISKS 

Capacity: 12MB to 44MB 
Manufacturers Bernoulli. 

Tandon. Plus 

Hardware Investment: $95 to 
$1,800 

Media cost per MB: $2.85 to $39.25 
Advantages: speedy random 
access, data security, can back up 
file as it's modified and created 
Disadvantages: expensive harctware 
and media, limited capacity 


WORM CARTRIDGES 

Capacity: 600MB to 1GB 
(5.25-inch media) 

Manufacturera; Mitsubishi. 

Micro Design International. 
Information Storage 
Hardware Investment: 

$3,400 to $6,300 
Media cost per MB: $.32 
Advantages: high capacity, data 
security, data integrity, speedy data 
access, durable media 
Disadvantages: expensive 
hardware, can use media only once 


Capacity: 20MB to 1 .050MB 
Manufacturers: Miniscribe. Core. 
CDC. Micropolis. Maxtor 
Media cost per MB (includes 
hardware investment): $3.50 to $14 
Advantages: speedy random 
access, can back up file as It's 
modified or created 
Disadvantages: expensive, lack of 
data security 
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will support any QIC-40 or QIC-80 drive 
reviewed here. 

Two types of backup have traditionally 
been available; image and fUe-by-fUe. Im- 
age backups simply copy a disk, bit by bit, 
to the tape. Image baclmps do not preserve 
file structure and thus do not co^orm to 
the QIC-40 standard. File-by-file backups 
add stnicture to the data being backed up, 
actually defragmenting files as they are 
taken horn disk to tape. 

It used to be that image backups were 
much quicker than file-by-file backups, 
since they simply copied the entire struc- 
ture of the disk to tape. But improvements 
in performance — to the point that the flop- 
py-disk-drive-controller interface is often 
the limiting factor in terms of speed — eli- 


minate that advantage of image backup. 
That only 6 of the 14 units we reviewed 
perform image backups is indicative of the 
trend toward faster file-by-fUe backup. 

The software included with these units 
is usually packed with features, but some 
are more pleasant than others. All but the 
Sysgen Bridge-Tape offer batch-mode op- 
eration, and all will append a file-by-fUe 
backup. Backup flexibility extends to se- 
lecting individual files, directories, and 
subdirectories (in every case except for the 
Tallgrass unit). All of the units that we 
covered here, except for the two from Sys- 
gen, offer password protection for added 
security and all but the Data 128 allow you 


to add a volume label on the tape. 

The restore options are just as impor- 
tant. What if you actually need to get the 
data back off the tape and are unable to ac- 
cess it? You need the same richness in re- 
storing options as you do with backup. All 
the drives reviewed, with the exception of 
those from Tallgrass and Tecmar, let you 
restore your files to any directory on any 
drive. 

course, a backup plan is beneficial 
only if it is used. All these units offer vary- 
ing implementations of automatic backup 
procedures, allowing you to specify the 
files to back up and the date and time to do 
it. All you have to do is remember to leave 
your system on and a tape set up in the 
drive. That way you're covered. 



Ditlerent backup needs require you to select from a variety of 
backup systems. This guide will help you determine the type of 
system best suited for you. 

Most backup alternatives allow you to choose among 
external, internal, and portable backup devices. External 
models require an adapter card and are more expensive than 
their internal counterparts. In addition, many external models 
offer their own power supplies to avoid drawing power from 


your PC. Not all internal backup devices are available in a 
3.5*tnch form factor. 

The manufacturers listed for each type of technology are 
given as examples and are by no means the only or the best 
alternatives for that product category, instead of calculating 
the cost per megabyte for the hardware, the initial investment 
and the cost of the media per MB of storage have been 
separated where possible. 


YES 


HALF-INCH TAPE: 9-TRACK 
OR 3480 CARTRIDGES 


6-mm HELICAL SCAN AND 
4-mm DAT CARTRIDGES 


QUARTER-INCH TAPE: 

DC 600 DATA CARTRIDGES 


QUARTER-INCH TAPE: 
DC 2000 

MINICARTRIDGES 


Capacity: 60MB to 400MB 
Manufacturers; LMSI. Storage 
Technologies. Fujitsu 
Hardware Investment $3,500 to 
$20,000 

Media coat per MB: $.03 
Advantages interchangeable, 
inexpensive media, data security 
Disadvantages; expensive 
hardware, cumbersome for PC 
systems 


Capacity 1GB to 2.2GB 
Manufacturers GigaTrend. NTM 
Systems. Emerald Systems, 
Mountain 

Hardware Investment: $4,450 to 
$7,300 

Media cost per MB: $.03 to .50 
Advantages: high capacity, 
network features 
Disadvantages; expensive 
hardware, slow data transfer rates 


Capacity; 60MB to 525MB 
Manufacturers: Archive. Irwin 
(Cipher). Wangtek 
Hardware Investment: $1,000 to 
$2,100 

Media cost per MB; $.14 
Advantages, fast data transfer rate 
Disadvantages, require controller 
board 


Capacity: 20MB to 150MB 
Hardware investment $450 
to $2,100 

Media coat per MB: $.20 
Advantages: inexpensive 
hardware, 3.5-inch form 
factor 

Disadvantages slow data 
transfer rate, often require 
preformatting 
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HOW WE TESTED 

In the case of drives that have Ixith internal 
and external versions available, we decid- 
ed to test the internal version, which often 
eliminated the need for adapter boards. We 
then backed up 43MB of data from a 
60MB hard disk, an amount of data that 
typically required the spanning of two car- 
tridges. 

Because the total time it takes to back 
up a drive includes the time you have to 
wait for the drive to initialize and to find 
the tape volume, we chose to measure the 
time elapsed from the time we typed the 
last keystroke to the time the program re- 
turned control to us. This is a more accu- 


rate measurement of backup time than the 
data transfer rate alone. We backed up the 
disk in a file-by-file mode and in image 
mode with the few drives that support it. 
We then restored the entire backup to the 
harddisk. 

When we first began testing, we had 
trouble restoring files with several drives. 
Although initially discouraging, it was dis- 
covered that the problem was not with the 
drives themselves but with the hard/floppy 
disk drive controller included in our test 
unit. (See the sidebar “Incompatibility at 
Large: The Adaptec Affair.”) 


INCOMPATIBILITY AT LARGE: The Adaptec Affair 


by M. David Stone 

Getting a tape drive to work is not al- 
ways as simple as putting it in your sys- 
tem and properly installing the soft- 
ware. In some cases, you have to worry 
about your disk controller card. 

During the course of this review, 
several of the drives tested refused to 
work reliably. In the most ominous 
case, the backup appeared to go swim- 
mingly. However, the system refused 
to cooperate when it came time to re- 
store the files, tending toward random 
fatal errors during the procedure. 

The cause of the problem turned out 
to be our Adaptec ACB-2372B di.sk 
controller card, which simply doesn’t 
support the configuration we were us- 
ing for the tape drives in question. The 
configuration involved hooking up 
each drive by way of an adapter board 
that connects to the disk controller. The 
B version of the board (which we were 
using) has certain design constraints 
that grow out of its use of the Intel 
82072 data separator chip. 

According to Patrick Pejack, appli- 
cations engineer for AT products at 
Adaptec, the time it takes the Intel chip 
to perform certain functions created a 
potential time-out problem for OS/2, 
Version 1 . Adaptec had to build a board 
that would work with a tape drive at a 
third floppy address (that is, in the same 
system with a B: drive) or one that 
would work with OS/2. Adaptec chose 
to make the board OS/2-compatible. 

Byron Smythe, product manager for 
the Adaptec controller, points out that 
the B version of the board will work 


with a drive hooked directly to the flop- 
py disk connector, as if it were a B: 
drive. This statement was confirmed by 
PC Labs’ experience. (Smythe says the 
board specifically supports the Alloy, 
Archive, Everex, Irwin, Mountain, and 
Tallgrass internal tape drives.) 

Smythe and Pejack stress that the in- 
ability of a tape drive to coexist with a 
B: drive is limited to the B version of 


Betting in favor 
of solidified 
standards? Just try 
mixing and matching 
a tape drive with 
your existing 
controller— without 
first doing some 
hard checking. 


the Adaptec board. The C version of the 
board, which replaces the Intel 82072 
with a National Semiconductor chip, 
fixes the problem. When we replac^ 
the B boards in our test systems with C 
boards, our problems disappeared. 

If you are plaruiing to buy a tape 
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In order to be included for review, the 
minicartridge drives had to be received by 
August 31 and have initial capacities be- 
tween 40MB and 80MB. Companies that 
were unable to meet our deadlines include 
Bi Tech Enterprises, Dolphin Systems, 
Franklin Telecommunications, PSI Tech- 
nologies, Ten.se Lectronix Corp. , and Tus- 
sey. We chose not to review CMS En- 
hancements’ and Procomm Technology’s 
drives, which have the same hardware and 
software as the Alloy Retriever/60, re- 
viewed here. And Colorado Memory Sys- 
tems of Loveland, Colorado, (303) 669- 
8000, which designs and manufactures the 
Tallgrass TG- 1 140, markets the same 


backup system and you have the Adap- 
tec ACB-2372 in your PC, you should 
first find out which version you own. 
Look on the top left of the component 
side of the board for the model number. 
If it says ACB-2372, you have the B 
version and cannot expect a tape drive 
to work in the same system with a B: 
drive. If it says ACB-2370/72C, you 
have the C version and should ran into 
no special problems. 

You can also identify the version by 
the presence of either an Intel 82072 
chip (look for the Intel name) or a Na- 
tional Semiconductor DP8473 chip 
(look for the company logo, in the form 
of two squiggly lines.) Unfortunately, 
there is no simple way to upgrade a 
board with the Intel chip. If you must 
have both a drive B: and a tape backup 
unit, your only real option is to get a 
new controller. 

OTHER POTENTIAL ISSUES 

Even if you don’t have an Adaptec 
card, you may still ran into compatibil- 
ity problems — especially if you have an 
inexpensive floppy disk controller 
that’s built around the cheapest possible 
data separator chip. Data separator 
chips can be designed as analog or digi- 
tal devices; usually, an analog design is 
more expensive, since it can tolerate 
wider speed variation — wow and flut- 
ter to stereo buffs. 

According to Bill Kenney at Alloy 
Computer Products, a typical disk con- 
troller with an analog data separator 
chip can handle a speed variance of 
about ±12.5 percent, for a total win- 
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drive under the name of Jumbo 120 for 
$399, nearly $100 less than the Tallgrass 
unit. 

The 14 minicartridge DC 2000 tape 
drives we review here come from Ad- 
vanced Digital Information Corp. (ADIC), 
Alloy Computer Products, Archive Corp. , 
Everex Systems, Irwin, Mountain Com- 
puter, Palindrome Corp., Sysgen, Tail- 
grass Technologies Corp., and Tecmar. 
Capacities start at 40MB and 80MB, rang- 
ing up to IS 1MB on a single minicar- 
tridge. If your backup requirements don’t 
fit into this area, our Backup Decision 
Guide is a good starting point in choosing 
an appropriate backup system. 


dow of 25 percent. In this category are 
the original IBM PC controller and the 
Western Digital controller found in 
most AT clones. A typical controller 
based on a digital data separator chip 
provides only a 2 percent to 3 percent 
window. While the difference does not 
cause problems with today’s floppy 
disks, which have a typical speed varia- 
tion of about 1 percent, tape drives are 
another matter. 

The QlC-40 specification allows a 
maximum speed variation of ±9. 1 per- 
cent, for a window of more than 1 8 per- 
cent. Clearly, this is not a problem for a 
board with 25 percent tolerance. Just as 
clearly, it is a serious problem for a 
board with only 2 to 3 percent toler- 
ance. And the problem is real enough 
that Alloy, according to Bill Kenney, 
“won’t guarantee that any board with a 
digital data separator will work with our 
tape drives.’’ (Even so, Kenney points 
out that at least one board based on a 
digital data separator — the Western 
Digital “FOX” — has a tolerance that 
approaches 25 percent. ) 

Even if you’ve taken the precaution 
of checking your controller to ensure 
that it is capable of woricing with the 
tape backup unit you plan to buy, don't 
take any chances. Once you get the tape 
drive installed, ran it through one full 
backup and restore (but make sure the 
files have been backed up by some oth- 
er means first). If your disk controller 
has any problem with the tape drive, 
you’ll want to know immediately — not 
when you’re desperately trying to re- 
store data you really need. ■ 
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ADVANCED DIGITAL 
INFORMATION CORP. 

Data 128 

byWinnL Rosch 


More speed means avoiding the big slow- 
down-^e floppy disk controller used by 
most minicartridge systems. Advanced 
Digital Information Corp. takes the fast 
track by exploiting the SCSI interface; it 
links its external Data 128 tape drive to 
your computer through a SCSI adapter. 
The result is an expensive ($2,295) 
128MB minicartridge t^ system that is 
about 50 percent faster than its floppy- 
interfaced cousins. 

ADIC ranks among the old line of PC 
tape backup makers. Founded in 1 983 by a 
consultant to the 3M company, it claims to 
have been the first to apply 3M’s data car- 
tridges to PC and Novell backup systems. 
The new E>ata 128 is an expanded, re- 
named version of an earlier product, the 
ADIC Model 480. In fact, the review ma- 
chine actually wore this label. With DC 
2110 tapes, the Data 128 packs 86MB per 
cartridge using 32 data tracks. Using 3M’s 
brand new and substantially longer DC 
2165 tapes, it stretches its single-cartridge 
crq>acity to 128MB. The drive follows the 
new QIC- 1 28 standard, a refinement of the 
QIC-100 standard. ADIC also markets the 
Data 60, which has a 40MB capacity with 
DC 20(X) tapes and 60MB capacity with 
the longer DC 2120 tapes. 

ISA COMPATIBILITY 

The SCSI host-adapter expansion board is 
a short card that uses the 8-bit PC bus for 
compatibility with all Industry Standard 
Architecture computers. The Data 128 
drive itself measures only 3 by 6.5 by 1 1 
inches (HWD); the tiny box links to its host 
adapter through a 45-inch long, moderate- 
ly flexible cable. 

Inside the two-piece aluminum box is a 
3M company tape drive relying on a di- 
rect-drive motor, mated with an auxiliary 
SCSI interface board. At the rear of the 
case is a small dual-input-voltage 
(115/230 VAC) power supply, that draws 
its power directiy from any wall outlet. A 
tiny 2.5-inch fan on the left cools the drive. 
A rotary switch accessible through a hole 
in the bottom panel allows you to select the 
SCSI device number of the tape drive. 

In addition to the fast SCSI interface. 


the Data 128 earns its backup speed with 
faster tape travel, churning its magnetic 
ribbon at 90 inches per second during read 
and write operations. Given an unlimited 
supply of data, it can achieve a raw data 
rate of nearly 6MB per minute. However, 
system and software overhead constrain 
that performance, and the drive shuttled 
tape almost in start-stop riKxle when back- 
ing up the 16-MHz 80386 test machine. 
The result is that its actual transfer rate test- 
ed at just over 3MB per minute — still a re- 
spect^Ie speed for a minicartridge. 

The Data software that controls the sys- 
tem is compatible with DOS and Novell 
operating systems. Although it has only a 
single-minded file-by-file mode, it offers 
both a tightly guid^ menu system and, 
through a subsidiary program, batch oper- 
ation. While it can automatically start 
backups at an appointed time, the Data 
program takes over your computer while it 
awaits its appointment with destiny. 

BRAIN-FREE USE 

The system is designed fw brain-free use. 
You’re first guided by a preliminary mov- 
ing-bar or number menu to choose from 
among basic system functions — backup, 
verify, restore, directory, or utilities. At 
the next level down, you’re given more in- 
timate control, selecting paths and files as 
well as setup options. 

The various defaults can be selected 
and loaded into the menu by scripts (which 
can themselves be generated by menu 



DM«128 

Actvanced Digital Infotmation Corp., P.O. Box 
2996. Redmond. WA 96073; (800) 336-1 233. 
(206)881-8004. 

List price: With one cartridge, adapter card, 
drive, and Data software. $2,295. 

Requires: 5 1 2K RAM, COS 2.0 or later, 
in Slwrt: A SCSI-Interfaced innicariridge tape 
drive with a capacity of 86MB (1 28M8 using the 
newer DC 21 28 tapes) per tape arxl a data 
transit rate of over 3MB per secorxi. While last 
and capacious, its price renders the system 
better suited for n^worlt use than for single PCs. 
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choices). Options include full backups, 
partial backups selected by archive bit, and 
itKlusion or exclusion of specific files. The 
system stores a directory on every tape. 

The restoration menu works like back- 
ups and allows three main modes of re- 
store: all files, files modified since the last 
restore, and individual file. 

The system requires 86MB or 128MB 
preformatted cartridges, of which ADIC 
offers five for $251.75. (One comes free 
with the base system). You can also format 
tapes yourself with the Data software; for- 
matting an 80MB cartridge takes about 40 
minutes. Reusing cartridges does not mean 
reformatting, because a menu selection 
will allow new backups to overwrite old 
ones. 

The Data 128 system is fast and capa- 
cious. While it remains too costly for sin- 
gle-user PCs, in netwoik applications its 
speed may be enough to overcome qualms 
about its high price. 


ALLOY COMPUTER 
PRODUCTS INC. 

Alloy Retriever/60 

by Bruce Brown 


The Alloy Retriever/60 internal tape drive 
gives you more for your money than do 
some other QIC-40 drive vendors. For a 
list price of just $449, you get software for 
using the drive on netwoik file servers as 
well as on standalone PCs. In addition, us- 
ing 205-foot standard DC 2(XX) tapes, the 
Retriever/60 will format up to 40MB. 
With 307-foot tapes, the potential capacity 
increases to 60MB. 

Other vendors obviously like Alloy’s 
combination of hardware and software: 
both CMS Enhancements and Procom 
Technology package the company’s drives 
and versions of its ResQ backup and re- 
trieval software under their own names. 
Under the CMS label, the Alloy drive 
commonly has a street price of close to 
$300. And Procom offers an external ver- 
sion, the Model PXT-40-500, including 
adapter card, software, and one unformat- 
ted tape, for $750. 

The Alloy Retriever/60 is a belt-driven, 
5.25-inch h^f-height drive. You hook up 
the Retriever/60 directly to your floppy 
controller, most commonly using the drive 
B: cable; however, you can choose to con- 
figure the Alloy unit as any one of four sys- 
tem floppy disk drive units. You should 
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Alloy Retiiever/60 

Alloy Computer Products Irx:., 1 65 Forest St., 
Marltxxo. MA 01 752; (800) 451 -8753. (508) 
481-8500. 

List Price: With ResQ and ResQNet software 
and one extended-length data cartridge. $449. 
Requires: IBM AT compatible with floppy disk 
drive logic cable, power connector for second 
floppy disk drive, and empty internal half-height 
drive bay; 256K RAM; DOS 2.1 or later. 

In Short; The Alloy Retriever/60 is a standard 
QIC-40 style hard drive that can also be used with 
60MB taprc. It's no speed demon, but its 
flexibility is valuable. The two irxiiuded software 
packages. ResO and ResQNet, use reasonably 
clear tree-style menus for running backup and 
restore operations on networked as well as 
standalone PCs, 
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not enter the tape unit as a floppy disk drive 
in your system’s setup program — that will 
Just con^se matters, as all control of the 
Retiiever/60 is via the drive’s own soft- 
ware. 

TREE-STRUCTURE MENUS 

The ResQ backup program files occupy 
about 278K of hard disk drive space. ResQ 
uses fairly simple tree-structure menus for 
all operations. You can activate various 
program commands by tapping a single 
letter key, by selecting an option with a 
mouse, or straight from the DOS com- 
mand line. 

A group called the Primary Commands 
controls backing up and restoring files and 
displaying a directory of the files on a tape. 
The Miscellaneous Command group con- 
trols such utilitarian tasks as tape format- 
ting and erasure, and creating ResQ macro 
files called AutoTlP files. You can run Au- 
toTIP files from the DOS command line or 
you can schedule them to run once or on a 
regular basis. 

Scheduling is done through the includ- 
ed TIPTOK program, which, among other 
options, lets you run macro files in inter- 
vals of from 1 to 3 1 days. 

You can make only file-by-file backups 
with the Retriever/60 and ResQ. You can’t 


do image backups, which are usually 
quicker but ultimately less useful than the 
i^e-by-file backups. You can back up and 
restore a single file or directory, tagged 
files or directories, subdirectories, and 
whole drive partitions. You can also back 
up modified files only. Each backup is 
named with up to 44 characters; a backup 
session may consist of any number of files 
or tapes. 

A single backup may span several 
tapes, or you might have many backups on 
one tape. Each backup may be protected 
with a one- to eight-character password. 
You can restore files to any directory, 
drive, or anything that DOS thinks is a 
drive, including RAM disks and devices 
like Bernoulli cartridges. 

The Retriever/60 performed well on 
our benchmark tests, though not as quickly 
as some of the other QIC-40 units. The Al- 
loy tape unit took 26 minutes to back up 
43MB of data in the Full Disk Backup per- 
formance test and 33 minutes to restore the 
same data to the hard disk. Formatting 
40MB data cartridges took a fairly stand- 
ard 44 minutes. 

The Alloy Retriever/60 delivers value 
in the form of flexibility. With the poten- 
tial to format tapes for either 40MB or 
60MB and the inclusion of software for 
standalone PCs and networks, the system 
rates as a good buy. 


ARCHIVE CORP. 

ArchiveXL 
Model 5540 

by Bruce Brown 


The ArchiveXL Model 5540 emerges as a 
clear front-runner of QIC-40 standard 
drives. Price, constmction quality, soft- 
ware, and performance are all outstanding 
features of this unit. 

Though Archive Corp.’s product lists 
for $499, including QlCstream software, 
you can find it for about $329 fiom a vari- 
ety of mail-order dealers. Like the other 
QIC-40 drives, the unit uses 3M DC 20(X) 
tapes; Archive itself does not sell prefor- 
matted tapes. 

The Model 5540 is a half-height, inter- 
nal 5.25-inch-form-factor drive that gets 
its power directly from the PC in which it’s 
instaUed. This unit has been built for dura- 
bility — it boasts a cast-aluminum chassis 
for strength and a direct-drive motor for 
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to high performance 
work-stations and tile 
servers joining NetWare 
386 and UNIX. 

Every Compex hard- 
ware product carries a 
two year warranty All 
are available with the 
full range of Compex 
NetWare from Novell. 
And all of our software 
drivers are Novell 
certified. 

To make the connec- 
tion with a cost effective, 
performance oriented 
networking solution, 
contact your distributor 
about the complete line 
of Compex products 


Experience. Reliability 
Advanced technology 
Competitive pricing. 

These are a few big 
reasons why Compex 
network interface prod- 
ucts have over 100,000 
installations around the 
world. In networks large 
and small. 

Business and govern- 
ment alike hove plugged 
into Compex for high per- 
formance Ethernet and 
Token Ring. Low cost 
ARCnet.The industry stan- 
dard NetWare line. Plus 
gateways, bridges, and 
communications prod- 
ucts by Novell. 


And Compex is your 
link to the future, too. Com- 
mitted to designing and 
building products for new 
emerging technologies — 
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from 100 megabit per 
second FDDI (Fiber Optic 
Distributed Data Interface) 


COMPEX 


NOVELL 

OEM 


4055 E. La Palma. Unit C 
Anaheim. CA 92807 
Telex 401987 COMPEX USA 
Fax (714) 630-6521 
Fhone (714) 630-7302 


TVndemarlcs Arcnel Diitopoint Corp 
XT AT and PS- 2 IntemotiorKil B',»i.ne!s 
Mariunes Corp NetWiarr* Ti** 

Ir.r Efr.err.t>t X^riTxCcrp 


CIRCLE 359 ON READER SERVICE CARD 



Your newborn could be in first grade 
before our warranty runs out 



CORE 20MHz 
^ 650MB Drives, 
y 5 Year Warranty. 


In an indastry wheie the standard range for hard 
disk mean-time between failures (MTBF) is a weenie 
25,000-40,000 hours, our HC Series 650MB hard files 
.are rated atagoneo 1 50,000 hours MTBF. 

They’re available in 20MHz ESDI and SCSI. 

I And they carry ayu/Z-repta emenr 5 year 

L5 warranty. 

Yep. Five years. 


Warp4,Mr.Sulu. 

Fust there was the XT with the 
' world’s slowest Hard Disk. Of course, 
we didn’t know that then. To us it ran at 
Warp speed. 

Then came the ”Qass of 286" and CORE’S 
drive access times smoked the speed of the ST-506 
controller — Warp 2. 

So the industry brought forth a new interface to keep up with 
users’ increasingly voracious appetite for accelerated I/O: ESDI . 

Able to transfer data at 10 Megabits per second — twice that of 
the standard XT/AT controllers — ^Warp3. 

Andjust when you thought it was safe to specify lOMhzESDI 
drives and controllers, 386 AT-bus and Micro Chaiinel desk rm kets 
appear. 

Their CPUs scream at 20, 25, even 33 MHz. Nice, but even 
lOMHz drives and controllers can’t keep up. 

So, we set out to build the next expression of high capacity & 
high speed mass storage devices. 

The result is the 20MHz HC Series of superior hard disks and 
matching controllers —Warp 4. 

Four times the data-bit transfer rate of the ST-506 XT/AT 
Controller, available in... 

Four Fantastic Flavors. 

The CORE Bus Master Controllers are available in ESDI and 
SCSI models for both Micro Channel as well as AT-bus machines. 

Fourexciting 
flavors all running at 
Waip4. 


■BCORE 

INTERNATIONAL 



7171 Nofth Federal Midway 
Boca R^on. Ftorida 33487 


Bus 

Master I/O 
is like Spinach 
for Popeye. 

Only Better. 

Remember? One 20-ounce 
can, a good squeeze, a big gulp, and 
Bluto was on his way to hyper-space. 
Pul a CORE Bus Master Controller in a PS/2 or AT-bus machine. 
Now watch system performance peak, just like Popeye on 
spinach! 

That’sbecauseCOREBusMastercontrollerscarry C5\ 
their own intelligence, moving data between the drive and i 
memory in half the clock cycles a .standard 
controller takes. 

At the same time the Bus Master frees the 
CPU to do other work. 

Now add the 20MHz data transfer rate, and 
you’lf get true balanced system performance. 

And no empty spinach can to recycle. 

Want Proof? 

Call your CORE representative today for a FREE 8-page color 
brochure detailing information on our 20 MHz HC Series drives and 
conuolleis, how they max out I/O, and expand the available CPU 
clock cycles, especially on Micro Channel machines. 

Find out how the CORE Bus Master Controller allows a 20Mhz 
CPU to perform like a 25. 

Discover how our HC Series drives and Bus Master Controllers 
for the Micro Channel support full duplexing, making PS/2s a great 
choice for Novell 386 and v2. 1 5 SFT. 

All of the above. 

They're simply another series of unique solutions from CORE. 
We're the folks who've been providing superior enhancements and 
upgrades for IBM computers since 1982. 

Now, as an IBM business partner, we deliver on the Micro 
Channel promise, and keep the AT-bus out of extinction. Call today. 



Eastern Regkmal Office Central R^jonal Office Western R^kmal Office 

Tel:20l/348-.33-30 Tel: 312/8824899 Tel: 213/595-8966 

Fax: 201/348-1921 Fax:312/882-.5965 Fax: 213/595-9055 


Government Sales & 407 / 997-6055 

Southeast Re0on Fax: 407^97-6009 


RnducNli'ledaiecegt^ncdnrpnfmaiytndcmafixoflhckivs’cvlivoniiaiitfaLiufm. CX)REInic»Tialiun»l. CORE. CXiREliipe.OIGArilc.HCScncsanilOPnMAjiicrcgt>«fl«liniilcfiiaii\of CORF. Inumaiitiniil. Inc. 

Allh^Ncewved Cupyright IVtNCOREInicfnaiHvul. Im-. 
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BACKUP 

DC 2000 TAPE DRIVES 


consistent tape speed. Inserted tapes don’t 
protrude from the unit; to extract them, 
you push a button on the front of the drive. 
This is a welcome change from units in 
which the tape extends about one half inch 
from the drive, and releasing the storage 
media involves physically pulling it out. 

mSTALUNG THE SYSTEM 

The simplest way to install the ArchiveXL 
is to slide it into an empty drive bay and 
connect the floppy disk drive B: cable and 
a power lead to its back. (You can install 
the Archive as a third or fourth floppy disk 
drive if you already have two or thrK flop- 
py disk drives.) Because the tape unit 
works with its own software, you don’t 


change your setup program to reflect the 
tape drive’s presence. 

The QlCstream backup utility, which 
runs in the foreground only, uses clear 
menus to direct you through all the steps in 
backing up arxl restoring data. When you 
start QlCstream, you can specify verifica- 
tion of all backups; otherwise, verification 
is a separate menu choice. You can also 
commarxl QlCstream not to sort directo- 
ries as they ate backed up and not to set the 
archive bit when a file has been backed up. 
The latter option is especially valuable 
when you’re performing an unusual, extra 
set of backups, which would disturb rou- 


tine practice if the archive bit were set. 

You caiuxrt do an image backup with 
the ArchiveXL; all backups use die file- 
by-file method. You can t^k up a single 
fUe, single or multiple directories includ- 
ing subdirectories, or whole disks. You 
have the same options for restoring files. 
You can restore files to any directory or 
drive — not just to the place from which the 
files came. To save tape space and backup 
time, you can set the program to back up 
just those files that are new or that have 
changed since the last backup. 

NAMING BACKUPS 

Every time you make a backup with QlC- 
stream, you must enter an identificatioo 


CORE TACKLES THE LOW END 


by Hobart Kendall 

While CORE International has long 
been a re^rected vendor of tape backup 
drives, the company has concentrated 
its efforts mosdy on very-high-capacity 
models spotting correspondingly high 
price tags. Times change, however. 
Now the company is making a strong 
push for the lower-capacity backup 
market with a new 80/I20MB drive, 
the COREtape CT80/120. We exam- 
ined a very promising beta-test version 
of this piquet, which will supersede 
CORE’S old 40MB QIC-40 floppy-in- 
terface unit. 

For an irresistibly low price of $349 
(for the internal version), the CT80/I20 
will store 80MB of data on DC 2080 
tapes or 120MB on DC 2165 tapes us- 
ing QlC-80 format. Data compression 
allows you to pack a substantial 240MB 
on a DC 2165. Thus, the product not 
only undercuts the price of most 40MB 
drives but also provides a teal bargain 
alternative for higher-capacity backup. 

INSTALL UKE A FLOPPY 

You install the CT80/ 1 20 like a floppy 
disk drive, connecting it to your sys- 
tem’s disk controller. The drive comes 
bundled with CORE’S easy-to-use 
COREtape software. It will perform an 
image or flie-by-flie backup of your en- 
tire DOS partidon, or let you tag indi- 
vidual directories or flies on-screen for 
inclusion. You can tag flies globally by 
date or by name using wildcards, or 
back up only those with the archive bit 
set. Once you’ve selected the material 


to back up, you can save the selection 
criteria as a backup catalog for reuse 
later. 

You can specify that each backup 
overwrite the previous one or be ap- 
pended to it, aixl resetting the archive 
bit of backed-up files is qrtional. The 
program also allows execution from a 
batch file or automatically at a later 
time. There’s even password protec- 
tion. 

If you don’t want to restore the en- 
tire backup, you can call up a directory 
of the tape omtents and tag the files you 
want. Or you can simply type a single 
filename or path specifleation. Accord- 
ing to the vendor, the software will in- 
clude a rather unusual feature: it will let 
you restore a single file from an image 
backup of your entire disk. This feature 
wasn’t yet functional on the CT80/120 
at review time, but the vendor notes it is 
currently available on all other CX}R£ 
units. Another attractive new feature 
speeds searches — to within 1 minute — 
for individual files by reading the data 
on the tape in randomly accessed 
blocks rather than sequentially. 

During backup arid restore, a prog- 
ress screen estimates the percentage of 
the task completed and displays time 
elapsed and the number of kilobytes 
written. This screen also lists each file 
and directory as it’s backed up, along 
with any errors that might occur. The 
program will optionally write this list to 
disk as a log file. 

Out of curiosity, PC Labs ran on the 
CT8(V120 the same performance tests 


that challenged the fully reviewed prod- 
ucts in this feature. The result? We met 
with a couple of surprises. 

NOT-SOtDLE TESTING 
The tape drive was able to complete all 
our tests successfully, retaining data in- 
tegrity and presenting no major prob- 
lems. Our version couldn’t restore the 
backed-up contents of a single directory 
to a different directory, although it 
could tack the restored directory onto a 
new parent directory. And while the 
vendor told us the software had not yet 
been fully optimized for speed, the 
drive nevertheless turned in faster per- 
formances than many of its higher- 
priced competitors. 

if speed is your primaiy concern, 
you may wish to consider the compa- 
ny’s newly released 125MB COREt^ 
CT125, which uses a $195 SCSI con- 
troller interface board for faster data 
transfer. The external version sells for 
$1,700, and an internal unit should be 
available by press time. This drive uses 
the same software and offers the same 
features as the CT80/I20. There’s also 
the older $1,295 COREt^ CT60, a 
60MB unit that uses DC 600 tapes and 
the QIC-02 format. 

The COREtape CT80/120 should 
prove a strong contender in the low-eixl 
market. With an unbeatable price, flex- 
ible and simple-to-use software, and 
surprisingly good performance even in 
its beta-test form, this newcomer has a 
good shot at making 40MB tape back- 
ups obsolete. ■ 
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Share Printers, etc. 
Now 115,200 bps! 



• Ten Channels: four parallel and six serial, all can be 
software configured as either input or output; automatic 
conversion from parallel to serial, serial to parallel, or serial to 
serial parameters: automatic switching and queuing of jobs 

• 115,200 bps: our software allows virtually all PC 
applications to send data serially to the SL much faster than 
parallel and 12 times faster than normal 9,600 bps serial; 
PC to PC file transfer serially at 115,200 bps 

• Pop-up Menu Via Hotkeys: Keyboard selection of 
rinters, macros and many other control functions; optional 
SR uses only 33K maximum conventional memory overhead 

compared with a LAN which typically uses more than 1S0K 

• Simple Installation: just plug in the cables and run the 
menu-driven installation software for the Pop-up Menu 

• User Upgradable Memory: from 0 to 4MB buffer 

• 45 Day Money Back Satisfaction Guaranteed 


Only $500 

plus $100 per 256KB 
up to 4MB 


PC Magazine [July 1989, Page 263]: 

■ The Buffalo SL peripheral sharing device is simple enough 
to use immediately yet sufficiently flexible to form the 
center of a fairly complex network. It's a good choice... ’ 


The SL Saves Money By Sharing Resources 

When you can't afford to buy a laser Tor each PC. using the SL™ is the 
inexpensive way to let everyone share-not just your lasers, but printers, 
plotters and modems as well. You will get more efficient use of your 
peripherals because greater access by more users reduces unproductive Idle 
time and the need to purchase more of these expensive peripherals.The SL 
Is an alternative to a LAN at a fraction of the cost. 

SL Increases Office Efficiency and Productivity 

An SL with memory improves PC productivity by allowing all users to 
simultaneously send their print jobs and quickly release their PCs to conbnue 
working without being delayed by slow printers or others using the printer. 
Memory in the SL is a more sensibie investment than additional memory in 
each printer since SL memory is shared by all users and all peripherals. 






Smaller Switches 


All Parallel Ports 

AS-41 4 inputs to 1 
output automatic 
switch without any 
buffer for only $250. 

XE 2 automatic 
inputs to 2 electronic 
switch-seiectable 
outputs with from 
256KB up to 2MB 
buffer, from $400. 


CALL TOLL FREE TODAY 
We accept VISA or Master Card. 

(800) 345-2356 

Buffalo Products 
2805 19th St. SE 
Salem, OR 97302 
FAX (503)585-4505 
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name for the backup; the name can use up 
to 44 characters. When I backed up a 
whole drive, for example. I named the 
backup Everything, but when I backed up 
just the directory C:\D2, 1 named it Drive 
C: Directory \D2. You can also enter an 
optional password for any given backup, 
using up to eight characters. 

You can have as many full or partial 
backups as will tit on a tape, each with its 
own name and password. When you start a 
backup, QlCsiream determines whether or 
not it will all fit on the present tape; if it 
won’t, the software gives you the opportu- 
nity to start with a new tape or to have the 
backup span across tapes. 

To automate backup operations, QIC- 
stream has a macro capability that lets you 
save valid QlCsiream command files. 
From within QlCsiream you can schedule 
macros to run either at a specific time and 
day or on a weekly basis. You can sched- 
ule up to 17 macros. 

The ARCHIVEXL system performed 
very well on our benchmark tests. Format- 
ting a blarrk tape took the average 44 min- 
utes. We both backed up and restored our 
43MB test file at an approximate clip of 
2MB per minute. 

Archive Corp.’s ArchiveXL is a good 
choice for obvious reasons. If 40MB tapes 
fit into your backup scheme, the Archi- 
veXL, with its QlCsiream software, gives 
you solid construction, ease of installation 
and use, and good performance — all at a 
reasonable price. 




Everex seems to make just about anything 
you can plug into a PC — and the PCs to 
boot. But of all its slide-in options, its tape 
drives are among the best — ^fast, reliable, 
versatile, affordable, and well built. The 
$499 minicartridge-based Excel 40AT is a 
prime example. 

An internal unit, the Excel 40AT drive 
arrives preconfigured to plug directly into 
an IBM PC AT or compatible. It’s already 
adapted from its native 3.5-itKh form fac- 
tor to a half-height, 5.25-inch drive space. 
Even AT-style drive-mounting rails are in- 
stalled. 

Completing the system’s installation is 
a breeze. A standard 5.25-inch floppy- 
disk-drive edge-connector extends from 
the rear of the main circuit board of the 
40AT, so it plugs directly into a standard 
cable in lieu of your B: drive. A SlPP-style 
terminating resistor is socketed behind the 
connector for properly matching the load 
of your existing system. 

PC’S SHINING STAR 

Installed in a drive slot, the Excel will be 
the shining star of yoirr AT. Six LED indi- 
cators along the front panel glow in various 
colors to indicate operations. From the 
left, the indicators are SEL (green), to let 
you know your system knows the drive is 
there and working; Read. Write, FWD, 
and REV (all yellow), to monitor drive op- 
eration and the direction of tape motion; 
and Power (red), just to reassure you that 
the volts are there. 

The drive is built around a die-cast alu- 
minum chassis to which the vital mechani- 
cal parts and the two circuit boards attach. 
The double-belt two-motor drive mecha- 
nism uses a smooth friction belt to move 
the tape capstan; a .second, cogged belt 
drives a screw that raises and lowers the 
read/write head to the appropriate track. 
The drive mns more quietly than most, ex- 
cept during its initial edge-seeking opera- 
tion, when it buzzes loudly. 

The Excel 40AT uses the QlC-40 tape 
format, which ensures compatibility but 
requires that you format tapes before you 
first use them — a 40-minute operation. 
Everex does not sell preformatted tapes, 
but it does sell unformatted DC 2000 tapes 


for $25 each. As this issue went to press, 
Everex was shipping the Excel 40A'T sup- 
porting extended-length tapes, with capac- 
ities of 60MB. 

THE EVEREX SOFTWARE 

The Everex Floppy Tape software in- 
cludes just about every backup and restore 
function known. Both image and ftle-by- 
file modes, with every selection option 
you could want, are supported. (One short- 
coming: before restoring files to a new di- 
rectory, you must manually create the di- 
rectory.) Its two integrated menu-driven 
interfaces are geared to different experi- 
ence levels. 

The beginners’ interface, despite its 
name, provides enough options for nearly 
any normal backup operation. Most of its 
controls are activated through function 
keys consistently assigned throughout its 
multilayer cake of menus, although the 
constant need to confirm almost every key- 
stroke is bothersome. 

The advanced interface gives you more 
intimate control. During image restora- 
tion, for example, it allows you to reallo- 
cate data away from bad disk sectors. For 
really advanced users or for anyone who 
wants to create batch files, command-driv- 
en and Novell-compatible software is in- 
cluded. 

Now the program’s big pratfall: image 
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As the holidays near 



Bitstream ... NQ^ 

\^Fundamnials-Thice typeface packages 
specifically designed to produce Newsletters, 
^ks & Manuals, and Flyers . . each $ 159. 
S/bnmwe-55 different typeface packages in 
points sizes from 2 to 144 each $99. 


□ 3^/2" format available from us. Specify 
when order! r>g. 

[€ package includes both SVa" and ZW' 
disks. 

B 3 '^" format available from manufacturer 
by request. Call us for details. 

CP— copy-protected; NCP—rxM copy-protected. 

The touMiigit number next fo eech product 
Is the prtxkict's fTEM NUMBER. Pleaeerefer 
to this rtumber when ordering. Thankyou. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 



Chipsoft ... NCP 

0 Jutho Tax 1989 Personal iO^O 7.0- Award 
winning tax preparation software with a 
wide variety of federal income tax brms & 
schedules. Fast and easy to use. 1989 World 
Class PC Award Winner $45. 


Aldus ... NCP 

1332 □PageMaker3.0 call 

Alpha Software ... NCP 

4103 SAIphaWorksl.0 109. 

5104 SALPHA/fourl.O 319. 

Application Techniques ... NCP 

1214 BPizazz Plus 1.3 69. 

Ashton*Tate ... NCP 

4450 OdBASEIV 1.0 cal! 

Autodesk ... NCP 

4519 OAutosketch 2.0 95. 

Avery ... NCP 

6034 BList& Mail Plus 2.0 39. 

6006 BLabelProl.0 49. 

Bible Research ... NCP 

1464 OTheVJord 4.2 (KJV or NIV) 159. 

Bitstream ... NCP 

5913 BNesvsIetters 159. 

5914 BRyers 159. 

5915 BBooks and Manuals 159. 

BHeadlinesff ro6j each 99. 

Bindividual Fonts each 99. 



Epson ... lyear 

LXSlO Printer- A high speed 9 pin printer 
perfea for the home, or as a second printer 
for the ofbee. Includes SmartPark paper 
handling features. 180 cps draft, 30 cps 


NLQ(12cpimodc) $199. 


Bloc Publishing ... NCP 

4796 DPersonal Lawyer 2.0 39. 

5414 DFaslpak Mail 4.0 49. 

6011 nCorporate Ladder 1 . 1 

(organizational chart maker) 49. 

1447 DFormTool 2.01 55. 

4801 nPopDrop Plus 1.0 59. 

6012 DPrint Rite 1.3 59. 

4594 DForm Filler 2.0 89. 

Borland International ... NCP 

1496 BTurbo Basic 1.1 75. 

1498 BTurbo C 2.0 105. 

4330 BTurboC Prof. Pack 1.0 175. 

5335 BTurbo Pascal 5.5 105. 

4332 BTurbo Pascal Prof. Pack 1.0 175. 

4329 BTurboAssembier& Debugger 1.0 105. 

1521 BQuattrol.O 149. 

1514 BParadox3.0 call 

Bourfoaki ... NCP 

4524 DIDIR-t-O.0 49. 

Bridgeway Publishing ... NCP 

4386 □FastTrax3.9 35. 


Brightblll-Roberts ... NCP 

5408 DHyperpadl.O $89. 

5843 DShw Partner F/X 3.5 229. 

Broderbund ... CP 

1434 DNew Print Shop 39. 

1433 BMemoryMate3.0UA/CP; 45. 

6000 DGraphics Library Sampler 25. 

6002 DGraphics Library School & Bus. Ed. 25. 
5998 DGraf^ics Library Party Eefoon .... 25. 
Caere ... NCP 

6004 BOmnipage 386 2.0 599, 

Central Point ... NCP 

5039 BPC Tools Deluxe 5.5 77. 

5038 □CopyllPC5.0 27. 

Chipsoft ... NCP 

1663 BTurboTax for 1989 Taxes 7.0 45. 

Bindividual States (ava/A 1/90) each 34. 

Chronos Software ... NCP 

4387 BWho*What«When1.09 119. 

Computer Associates ... NCP 

4934 BSuperCalc51.0 319. 

Cornwell ... NCP 

5902 DPC Globe Plus 3.0 39. 

5900 DPC Globe USA 1.0 39. 

Corel Systems ... NCP 

5506 DCorel Draw 1.1 329. 

Crosstalk Communications ... NCP 
2911 □Remote*2.0 109. 

2908 □CrosstalkXVI3.7 109. 

5611 DCrosstalk for Windows 1.0 129. 

2909 DCrosstalk MK.4 1.1 139. 

DacEasy ... NCP 

1754 DDac Easy Light 1.0 42. 

1748 BDac Easy Accounting 4.0 89. 

3209 DLucid3-D2.2 59. 

Data Storm ... NCP 

4798 BPRtXOMM PLUS 1.1 52. 

Oelrina Techr>ology ... NCP 

4325 BPerFORM2.0 169. 

5738 BForm Filler 2.0 75. 

Delta Technology ... NCP 

5829 BDirect Access 4.1 52. 

Digital Composition Systems ... NCP 
5876 ®db Publisher Report Maker 2.0 . 185. 



Great American Software ... NCP 
nOtte Wnte l^us ^counting System 7.(?-Com- 
plcte small business accounting that provides 
easy set-up and operation. Includes three best- 
selling programs-Master (GL), Accounts 
Receivable, and Accounts Payable . . , $179. 


our wishes are dear: 


5th Generation ... NCP 

2762 DMace Utilities 5.0 (DOS utilities) , $59. 

5729 DMace Vaccine 1.0 59. 

4688 DMace Gold 1.0 89. 

5504 ^Brooklyn Bridge 2.1 79. 

3950 ISFaslb*l( Plus 2.09 109. 

FormWbrx ... NCP 

5808 DFormWbrx2.5 59. 

5810 DFormWorx with Fill & File 2.5 .... 85 
Fox Software ... NCP 
2233 BFoxbasePlus2.1 fs/ngileosed . . 199. 
Foundation Ware ... NCP 

5505 DCertus 1 .0 ^racc/nel 99. 

Funk Software ... NCP 

2228 □Sidoways3.21 42. 

2229 siWbrksheel Utilities 1.0 59. 

4479 DAIIwaysl.O 85. 

5157 BAIIways lor Symphony 1.0 85. 

General Information ... NCP 

4118 BHot Line Two 2.2 49. 

Generic Software ... NCP 

2264 BBasic Home Design 3.0 35. 

4344 BQeneric CAOD Level 21.1 89. 

4584 BCADDStarterKit 1.1 (Sod. Level 21 109. 

2265 BGeneric CADD Level 3 1.13. . . . 169. 
Great American Software ... NCP 

4880 OCJneVVtile Plus Accounting Sys. 2.0 .179. 

4879 DOne Write Plus Payrol 2.05 89 

5159 DOne Write Plus Master Module 2.05 . 89. 

5825 DMoney Matters 1.0 55. 

Harvard Associates ... NCP 

2324 BPC Logo 3.0 59. 

Hayes ... NCP 

2293 BSmartcom II 3.0 89. 

2295 BSmartcom III 1.0 149. 

Hllgraeve Software ... NCP 
2323 aHyperACCESS/51.0(DOS«OS!21 115. 

Individual Software ... NCP 
2415 Blypirtg Instructor Encore 3.0 .... 19. 

2408 □ProfessorDOS4.0 27. 

Intuit ... NCP 

2426 BOuickena.0 39. 

Javelin ... NCP 

2526 BJavelin Plus 2.03 249. 


Lord Publishing ... NCP 

5191 BRonstadl'sRnancials1.02. . . . $145. 

Lotus ... NCP 

5417 □1-2-3 3.0 call 

5653 01-2-3 2.2 call 

5134 BMagellanl.O 149. 

4131 BAgenda 1.0.... 275. 

2660 DFreelance Plus 3.01 345. 

2667 □Symphony2.0 459. 

MECA ... NCP 

4529 BCheckwrite Pius 1 .0 29. 

4603 DTax Cut lor 1989 Taxes 49. 

2798 DManaging Vbur Money 6.0 119. 

MIciocom ... NCP 

2775 □CarbonCopyPlus5.1 f2rBg.;. . . 115. 

4651 DRelay Gold 4.0 149. 

Micro Logic ... NCP 

2968 □Tornado1.8 55. 

Microlytics ... NCP 

2734 □WordRnder4.0 39. 

2731 DGOIer 2.0 fnew vers/oni 45. 



Lotus ... NG* 

OFmlasa Plus TOf-Quickly produces dia- 
grams, flow chaits, illustrations, electronic 
presentations with special effects, and more. 
Ideal hr importing data from Lotus 1-2-3 
or Symphony $345. 



Hilgraeve Software ... NCP 
@ffgr«rACCESS5 1 .0-Blasts data throt^ your 
modem bster than any other program. Potent, 
agile, civilized. An automation breakthrough ... 
it learns your work! Contains versions for 
DOSandOSfl $115. 



MIcrerim ... NCP 


2835 

®R:BASE for DOS (version 2.1). . 

. 489. 

5008 

sRiBASE Compiler 1.0 

. 629. 


Mlcrotoft ... NCP 


2860 

□Learning DOS 2.0 

. . 35. 

2899 

□Windows 286 2.1 

. . 69. 

2904 

□Works 2.0 

. . .99. 

2900 

BWindows386 2.1 

. 129. 

2890 

(ilMulliplan4.01 

. 135. 

2901 

□V\tord 5.0 

. 209. 

2903 

Word 5.0 Network Add. Stations . 

. 135. 

2856 

SlExcei2.Ure<7. 80266/80386J . 

. . call 

2857 

Excel 2.1 Network Add. Stations . 

. 175. 

6033 

SExcel for OS/2 1.0 

, 339. 

2891 

®Project4.0 

- 329. 


1 - 800 / 243-8088 


MMC PC Connection 670M 

6 Mill Street 
Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 



Nolo Press ... NG 

□ WiUMuka 1.0 and For ik Rttord I.O-With 
WillMaker you can write your own will and 
provide tor your loved ones. For the Record 
organizes your household and legal records 
for quick reference each $35. 


LANGUAGES 

5188 DQuickPascal 1.0 69. 

2894 DQuickBASIC 4.5 69. 

2895 DQuickC2.0 69. 

5410 DQuIckC 2.01 w/AssemWer 139. 

2880 BMacro Assembler 5.1 99. 

2859 HFbrtran Compiler 5.0 289. 

2853 BC Compiler 5.1 299. 

Monogram ... NCP 

2778 BDollars and Sense 3.1 105. 

Mouse Systems ... NCP 

5739 BPower Panel 1.0 59. 

5995 BMarq Plus 1.0 59. 

MuMsott ... NCP 

4924 DSuperPC-KwikS.S 49. 

4925 DPC-Kwik Power Pak 1.3 79. 

Nantucket Software ... NCP 

2970 BClipper (Summer ’87) 429. 

New England Software ... NCP 

3004 BGraph-in-the-Box 2.2 75. 

4337 □GB-Stat1.5 159. 





Software Publishing ... NCP 
IB Office In A Ak-Ncw bundle! Open the box 
and you're open for business. Fim Pubiishei; 
First Choice, and Quicken work together K) 
provide an easy business solution ... $ 159. 



Aa HEMS SUBJECT 10 AMLABIUTY PRICES SUBJECn* 10 CHANGE WITHOUT NCmCE 



May yDur bytes 



North Edge Software ... NCP 
nTiiwsHffs HI 3.4-Track every minute's efforts, 
then print the invoice and log the receivable 
all from the convenience of Timeslips III. 
Menu-driven and memory resident, this is 


a must for your service business $169. 


Nolo Press ... NCP 

2982 DWillMakerS.0 35. 

5122 DFor The Record 1.0 35. 

North Edge Software ... NCP 

2985 DAccounting Link Plus 1.0 49. 

2987 □Timeslipslll3.4 169. 

Norton-Lambert ... NCP 

4928 DCIose-Up Customer 3.0 135. 

4929 □Close-Up Support 3.0 165. 

5420 BCIose-Up LAN ^ user; 529. 

On Heck Computer Sys. ... NCP 

5490 BDisk Manager 4.0 65. 

Owl Intematiorwl ... NCP 

3080 □Guide2.0 143. 

Paperback Software ... NCP 

3142 DVP-Planner Plus 2.0 145. 

3138 □VP-Expert2.1 145. 

Personics ... NCP 

3126 ®SeeMORE2.0 54. 

4328 ELook& Link 1.1 59. 

4384 OUltravision 1.2 79. 



Peter Norton ... NCP 

^Norton Commander 3.0-New release! Be sure 


to sec the cxdting new features. A must for 

every PC user $89. 

(SAbrftw Utihties Advanced Edition 4. S~hn6s the 
“terror messages” $89. 


Peter Norton ... NCP 

3152 BNorton Commander 3.0 $89. 

3146 ® Advanced Utilities 4.5 89. 

3153 SNorton Editor 1.3 45. 

Quarterdeck ... NCP 

3221 DExpanded Memory Mgr, 386 5.0 . 59. 

3220 □DESOView2.26 79. 

4586 □DESQView386 129. 

Reference Software ... NCP 

4396 aGrammatiklVI.0 52. 

Revolution Software ... NCP 
4480 SVGA Dimmer 2.01 ('screensaver; . 19. 

3254 SCruise Control 3.02 39. 

RIghtsoft ... NCP 

4155 SRightwriter3.1 54. 

Samna ... NCP 

5148 GAmil.OA 129. 

5799 BAmi Professional 1.0 319. 

Simon & Schuster ... NCP 

3314 GTyping Tutor IV 1 .0 33. 

Softlogic Solutions ... NCP 

3546 GDisk Optimizer 4.05 45. 

3542 GSoftware Carousel 3.01 55. 



S amna NCP 

(slAmr Pidfsaonid f ^WindcAvshased woid 
processor for high-pcAveid oSkx automation 
tasks. Includes mail meig;, maoos, thesaunis, 
professionally designed style sheets, and inte- 
grated drawing and charting capabilities. . $319. 


Softview ... NCP 

3474 BMacInlax tor WirKkAvs (7989 taxes; 65. 


Software Publishing ... NCP 

3495 BProfessional Plan 1.02 59. 

3499 GPFSiRrst Publisher 2.1 79. 

4342 BPFSiFirst Graphics 1.0 89. 

3478 GPFSiRrst Choice 3.02 105. 

3496 BProfessional Write 2. 11 139. 

3493 BProfessional File 2.01 189. 

3482 BHarvard Graphics 2.12 299. 

4669 BHarvard GraphicsAccess.Pk 1.0 299. 

4284 BHarvard Project Manager 3.0. .. 439. 

5992 BOffice in a Box (includes First Choice, 

Quicken, First Publisher) 159. 

Spinnaker ... NCP 

4441 GResume Kit 1.29 25. 

4446 □8-in-12.0 39. 

4444 BSplashl.0 59. 

Symantec ... NCP 

5383 BBudget Express 1.0 105. 

3427 BQ& A Write 1.01 139. 


behave 



Rjghtsoft ... NCP 

i. 7-Makcs your writing stronger 
and clearer by applying over 3000 grammar 
and style rules. Compatible with most DOS 


word processing programs $54. 

3412 BGrandview 1 .0 199. 

3425 008 A 3.0 229. 

3431 □Timeline3.0 399. 

T/Maker ... NCP 

5540 BCIickArl Business Images 45. 

4185 BScrapbook+ 1.0 85. 

TOPS ... NCP 

3724 BNelPrint 2.0 (share printers; ... . 119. 

3726 B7DPS2.1 115. 

3725 TOPS Repeater (r>eMori( extencter; 129. 
3720 Flashcard 2. 1 (Apple Talk network card; 

7 year warranty; 159. 

4716 BinBox Persorval Connection 2.2 . . 59. 

4712 BinBox 100 User 1.0 349. 

TVavellng Software ... NCP 

4190 Battery Watch 2.0 (3’^" onty; 35. 

3729 BLapLink Mac 2.0 (MaoPC transfer) 79. 

5179 BLapLink III 3.0 85. 

4891 BViewLinkI.O 95. 

3727 BDeskUnk2.21 99. 

Ihie BASIC, Inc. ... NCP 

3561 BTrue BASIC 2.1 52. 

Varicomp ... NCP 

3765 BSoftBytes2.0 35. 

Vbikswrfter ... NCP 

5046 B\^kswrMer4(W/Cor7ecf Granvnar; 109. 

WordPerfect Corp. ... NCP 
3799 BWordF^ect Library 2.0 75. 

3804 □ WordPerfect 5.1 call 

3805 BWordPerfect Network 5.1 389. 

3806 Additonal Network Stations 5.1 .... 89. 
WordStar USA ... NCP 

2825 GWordStar Prof. Release 5.5 ... . 229. 

5000 OUpgrade to Release 5.5 89. 

Wordtech Systems ... NCP 

3810 GDBXLI.S 145. 

3811 GQuicksilver 1 .3 349. 

Xerox ... NCP 

4539 BProfessional Extensions 1.0.... 399. 

3812 DVerTtura Publisher 2.0 call 

XTREECo. ... NCP 

4512 BXTREEProl.1 79. 

XYQUEST ... NCP 

4393 GXyWrite III Rus 3.55 229. 


all through the year, 



Electronic Arts ... CP 
®De/u« Paint II EnharKed-Poster size printing 
sculpted color fonts, image processing 
capabilities, free slideshow utility, and more. 
Designed br anyone interested in aeative 
expression on their PC $89. 


RECREATIONAL/EDUCATIONAL 


Accolade ... CP 

6031 DHardbalia 26. 

6030 DTest Drive 2; The Duel 29. 

6032 nBlue Angels 32. 


4433 DJack Nicklaus; Greatest 18 Holes. 32. 

Broderbund ... CP 

1413 □VVhererfWorld Carmen Sandiego? . . 25. 

1414 oWhere/USA Carmen SafxJiego?. .. 25. 
1417 oWhere/Europe Carmen Sandiego? 29. 


5701 DWherenime Carmen Sandlego? . . 32. 

5851 SSimCity 33. 

4948 BJetFighter (by Velocity) 35. 

6036 DFamily Software Library (incl. Bank St. 
Wtiter, Where/Eufope (barmen Sandrego. 

and Type) 59. 

Electronic Arte ... CP 

5798 OFerrari Formula I 29. 

5806 □F-16 35. 

5805 aStarfleetll 45. 

5803 DBattle of Britain 45. 

5804 aDetuxe Paint II ('Enhanced) 89. 

Learning Company ... CP 

2671 BMath Rabbit Cages 4 to 7) 26. 

2672 BReaderRabbitCage5 4to7) 29. 

2674 BWriter Rabbit Cages 6 to 12) 29. 

2669 BRocky'sBootsCage$9toadu/f) . . 32. 

Microprose ... CP 

5730 0^15 Strike Eagle II 39, 

4454 □F-19 Stealth Fighter 39. 

5823 DRed Storm Rising 39. 

Microsoft ... NCP 

2858 DRight Simulator 4.0 A// Wew 39. 

Mindscape ... CP 

4897 DGauntlet 29. 

4695 BBalance of Power 1990 33. 

Partor Softwrare ... CP 

3159 DBridge Parlor 2.3 49. 

Sierra OrvLine ... CP 
3401 aMother Goose Cages 4 to adu/f) . . 19. 

3405 aThexder 24. 

4752 aGoldRush 25. 


3392 aLeisure Suit Larry I $25. 

4455 aLeisure Suit Larry II 33. 

6023 aLeisure Suit Larry III 39. 

4345 aKing's Quest IV C5f2k version) 

vsfith Free Hint Book 33. 

4399 BManhunter: New York 33. 

5695 aManhunter: San Francisco 33. 

4456 aPolice Quest II Cw/freeH/nf Book). 33. 

3404 aSpace Quest II 33. 

5106 aSpace Quest III Cw/free Hint Book) 36. 
6022 aColonel's Bequest 36. 

Spectrum Holobyte ... NCP 

5993 aWelltris (Tfetris segue/) 22. 

3467 aTetris Caddtof/ng m/nd toaser) .... 22. 

4283 tSFaiconifiJ (P-IS simulation) 32. 

5187 aVETTE! 32. 

Spinnaker ... CP 

4437 □KidsonKeysCages4to9) 19. 

4439 DKinderCompGoldCagesStoS). . 25. 
4434 DFacemakerGoldCagesStoS) . . . 25. 
4631 aKidwriter Gold (ages 6 to 10) .... 32. 
5580 OSargonlV 32. 



Sierra'On'Line ... O’ 

ISManhunttr: San Francisco-ln this exdting 
sequel to Mtnkunier: Nw ]brk, you take the 
role of an undercover manhuntei; working 
for alien invaders against your own kind. A 
fast-paced, death-defying adventure. . . $33. 

Stone & Assoc. ... NCP 

Supports Hercules Mono, and CGA 

3436 B Memory Master Cages 2 to 6) ... . 22. 

3435 aMy Letters. Numbers, Words (2 to 6)22. 

5231 aphonies Plus Cages 4-8) 22. 

3438 B 1 St Math Cages 4 to 8) 22. 

3439 □2nd Math Cages 7 to re) 27. 

Subiogic ... NCP 

3335 GJet Cregu/res CGA or EGA) 33. 

6026 DUFO 32. 

Tirue BASIC. Inc. ... NCP 

BKemeny/Kurtz Math Series: 

18 titles each 39, 


1 - 800 / 243-8088 

■Cb|UIQ pc Connection 670M 

««*—■■ ■ ■ ■ - 6 Mill Street 

Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 



Stone & Associates ... NCP 
B Isi Aitr/t-Animated graphics teach addition, 
subtraction, St patterning. Ages 4-8 .. . $22. 
nZnd /Vlu/t-lnteractive tutorial and 7 ^imes 
“teach" then “test” beginning addition 
through pre-calculus. A^ 7-16 $27. 


HARDWARE 

Manufacturer’s standard limited 
warranty period for items shown Is 
listed after each company name. 
Some products In their line may 
have different warranty periods. 

AST Research ... 2 years 

1223 I/O Mini 2 C/S/P 89. 

1302 SixPakPlus 64k C/S/P 129. 

1299 SixPakPlus 384k C/S/P 189. 

4107 RAMpage Plus 286 512k 419. 

4105 RAMpage Plus MicroChannel 512k 469. 
Brother International ... 1year 

5787 HL-8e Laser Printer 1899. 

5788 HL-8Ps PostScript Laser Printer . . . call 

5786 Toner/Drum Kit 99. 

Central Point ... 1 year 
5042 Copyll PC Deluxe Option Board. . 115. 



Spectrum Holobyte ... NCP 
®\^yftn.wjust when you've conquered Tetris, | 
j Soviet master aeator ftijicov sen<t us Welltris! 
You're in another dimension as you attempt to 
place pieces blling from all 4 sides into a well. 
WeUtris-another name kw Addictive . . . $22. 



'DEFECTIVE SOFTWNRE REPLACED IMMEOtATELY DEFECTIVE HAROWVRE REPLACED OR REPAIRED AT OUR D6CRETI0N 



and may your precious 


Compucable ... 2 years 

1604 2*Position switch box $25. 

1605 S Position switch box 35. 

Cuesta ... 1 year 

1 608 Oatasaver 400 Watt (power backup) 429 . 

Curtis ... lifetime 

1686 Disk Holder DB-1 8. 

1704 Printer Stand PS-1 18. 

1713 RlteredSafeStripSPF-3 24. 

1694 Emerald SP-2 36. 

1707 (6 outlets: 

EMI/RFI filtered; 6 ft cord) 55. 

1708 Ruby-Plus SPF-2RUS 

(w/FAX & modem protection) 65. 

DacEasy ... 1 year 
ACCELERATORS 

3211 Breakthru 286-8^8 MHz; 225. 

3210 Breaklhru 286-12 ft2 MHz; 349. 

Dlconlx ... 1 year 

5655 150 Plus Printer fPara/te/; 359. 

Epson ... 1 year 

am an authorized Epson Service Center 
1906 FX^SQ (BO col.. 264 cps. Spin) ... call 



Brother International ... 1 year 
HLSe Lastr ?nnur-0\im high-speed, high- 
resolution printing for text and graphics at a 
very affordable pncc. Includes 1Mb of mem- 
ory and an easy-to-use control panel. 2/89 
PC Magazine Editor's Choice 5 1899. 


1904 FX-1050f?36co/.. 264 cps, 9 pin;. . call 

5183 LO-510/80CO/.. 780cps. 24 p/n;. . 349. 
1930 LO-850 ^80 CO/.. 264 cps, 24 pin) . . call 
4117 LQ-950('Tt0co/., 220cps.24p/n;. . call 
1917 LO‘^0S0 (136 cot.. 264 cps, 24 pin) call 
4116 LO-2SSO (136 coi. 333 cps. 24 pin) call 

5184 LX-810f80co/.. 780cps. 9p/n; . . . 199. 

1052 Printer-to-IBM cable f6 feet; 15. 

Sth Generation ... 1 year 

3952 Logical Connection 512k 529. 

4921 Logical Connection 1 Meg 659. 

Hayes ... 2 years 

2304 Smartmodem 1200 289. 

2305 SmartiTKXleni 1200B (yn/SmarUxim II) 289. 

2306 Smartmodem 1200B ffiardware only) 259. 

2307 Smartmodem 2400 429. 

2308 Smartmodem 2400B/w/Smartcom//; 429. 

2309 SmartrrKxlem 2400B ('harcMare ony; 399. 
Hercules ... 2 years 

2318 Graphics Card Plus 189. 

5120 VGA Card 189. 



1 24O08NW-.2 2«0e(Mnd™. 

- lI 



Intel ... 5 years 


IW ifs AWons-Rcliable connections 

100% 

Hayes compatibility, and a great price. 


24 OOEX (oaema!) 

$179, 

24 OOB Chsac limenial) 

$159. 

Modem i liniem/ mnxkmel) . 

$249. 


Intel ... 5 years 

4696 2400B Internal Modem 159. 

5847 2400B Internal Modem w/Crosstalk 

Remote 2 (Thru Dec. 31) 219. 

2352 2400B Internal Modem 2 fforPS^; 249. 

5119 2400 Baud External Modem 179. 

5842 2400 Baud Ext. Modem w/Crosstalk 

Remote 2 (Thru Dec. 31) 239. 

2346 Inboard 386/PC w/1 Meg 579. 

4646 Inboard 386/PC Piggyback 4 Meg 1249. 
2339 Inboard 386/AT (req. inst. kit) ... . 859. 
2338 Inboard 386/AT Installation Kit. .. . 139. 

4266 Above Board Plus 512k 419. 

4267 Above Board Plus I/O 512k 449. 

5336 Above Board Plus 8 2 Meg 699. 

5342 Above Board Plus 8 I/O 2 Meg . . . 739. 

4272 Above Board 2 Plus 512k 469. 

4339 Above Board Plus Piggyback 

w/2 Meg ^upgrades to 6 Meg; cai\ 

4275 Connection Coprocessor 769. 

4857 Visual Edge 449. 



Quarterdeck ... NCP 

ODESQView S86 1.O-Maws your 386 based 
computer to multi-task your Qvorlte £X)S 
applications and better manage the memory 
installed in your system $129. 


MATH COPROCESSORS 
2374 80S7-2 (for 8 MHz 8088 CPU’S). . $129. 

2368 80287 f/br 6 MHz 80286 CPU’s;. . . 135. 

2370 80287-8 f/br 8 MHz 80286 CPU's; . 199. 

2369 80287-10 (for PS/2 Mode/S 50860; 229. 
4750 80387SX ('for 80386SX CPU's;. ... 309. 

2371 80387 (for 16 MHz 80386 CPU’s) . . 349. 

2372 80387-20 f/br 20 MHz 80386 CPU’s;399. 
4121 80387-25 (for 25 MHz 80386 CPU's) A99. 

Kensington Microware ... 1 year 

2581 Masterpiece 94. 

2582 Masterpiece Plus 109. 

4974 PowerTree 50 54. 

5697 Expert Mouse (Trackball for PS/2) . 115. 

Key Ironic ... 3 years 

2537 101 Keyboard 99. 

4518 101 Plus Keyboard 99. 

Kraft ... 5 years 

5801 New Game Adapter (2 game ports;. 27. 

5800 3 button Thunder Joystick 29. 

5813 ThunderStick w/new game adapter 55. 
4292 3 button Joystick w/game adapter . 45. 

5802 Trackball 69. 



Kraft ... 5 years 

JhuruiirSuck U7/A New (Jam Adafrter-Ah new 
bundle! Be ready to try out the latest game 
with the new l6aft ThunderStick and game 
card bundle. Both newly designed and 
packed with features $55. 


Logitech ... limited lifetime 

5464 Series 2 Mouse ^C9 /or PS/2's; .... 65. 

5151 HiREZ Mouse fC9; 79. 

6029 Trackman (Trackball, serial) 85. 

6028 Trackman (Trackball, bus) 89. 

5152 Mouse w/Paint Show ('C9; 99. 

4297 ScanMan Plus (hand scanner; ... 185. 

Magnavox ... 2 years 
5990 13''\XaAMorilcx(CM903grJ>CMmt^ 349. 

4760 13" Hi-Res Monitor f9CM053; . . . 369. 

4761 13" VGA Monitor (9CM062; 389. 

4762 13" VGA Monitor f9CM082; 449. 

Micron Techrwk^y ... 2 years 

5818 Beyoryj 640 EMS Board 1 MB 

(exp. to 8 MB w/daughtercard) 369. 

5821 Beyond EX Extended Memory Board 2 MB 

('exp. to4 MB w/daughtercard) 599. 

6014 Beyond EMS Board for PS/2 Model 80 

(1 Meg) 339. 

6005 Ascend Mem. Board for Compaq 

r4Meg; 729. 


files newsr dis^^pear. 


Microsoft ... lifetime 

2870 Madr\ 20(1 year warranty) $349. 

2897 Mouse with Paintbrush 109. 

2898 Mouse with Windows 286 2.1 .... 139. 
MicroSpeed ... 1 year 

6007 PC-TRAC Trackball (serial version). . 75. 

6008 PC-TRAC Trackball (bus version ) ... 85. 
6010 FastTRAP 3D Trackball Csena/ version^ 99. 

6009 FastTRAP 3D Trackball (bus ve/sw; 109. 
Mouse Systems ... lifetime 

5994 OmniMouse II w/PC Paint Rus .... 49. 
5845 White Mouse (bus orser/a/j w/PC Paint 
Plus and Power Panel (tbru Dec. 69. 

5997 Trackball (ser/a/ vers/on/ 75. 

5996 Trackball (bus ve/s/on> 85. 

4306 PC Mouse II w/PC Paint + 89, 

NEC ... 2 years 

4799 Multisync 2A (VGA Monrtod 499. 

5085 Multisync 3-D Monitor 689. 

Orchid Technologies ... 4 years 
3069 Tiny Turbo 286 (acce/era/or boards 219. 
4765 Designer 800 VGA (360 X 480) .. . 159, 
4690 ProDesigner VGA (800 X 600). ,, , 249, 



MicroSpeed ... 1 year 

PC-TRAC TrackbaH-SmBil and lightweight, 
self-adjusting resolution from 50 to 1000 dpi. 
PC-TRACsenaL $75. PC-TRACks.. $85. 
FasiTRAP-TtickhaW with a Trackwheel 
provides third axis pointing capability. 
fasiTRAP Sinai . $99. FastTRAPks. $109. 


PC Power & Cooling Sys. ... 1 yr 

REPLACEMENT POWER SUPPLIES 


3202 Turbo Cool 150 (25° - 40° cooler) 129. 
3205 Turbo Cool 250 (25° • 30° cooter) 169. 
3200 Silencer 150 (84% no/se reduct/on) 115. 

4514 Turbo Cod 375 299. 

Practical Peripherals ... 5 years 

3101 1200 Baud Internal Modem 69. 

3100 1200 Baud External Modem (mini) . 77. 
3097 Microbuffer Inline (parallel print 

buffer/32k) 135. 

3103 2400 Baud Internal Modem 139. 

3102 2400 Baud External Modem 179. 

5285 2400 Baud E)^ MNP Modem (Lev 5) 209. 
4542 2400 Baud Internal Modem for PS/2. . 229. 

Princeton Graphics ... 1 year 
3166 Ultrasync(800 x 600max. ms.). . , 549. 
Safe Power Systems ... 2 years 

4561 Safe 250W (standby power bkup) 249. 

4562 Safe 425W(sfandty power b/cup) 369. 

4563 Safe 500W (standby power bkup) 495. 



Intel ... 5 years 

Inboard 3^/fC-Brings advanced computing 
power to your PGXT system. Includes 
16Mhz 80386 processor and 1Mb RAM. 
Flexible 32-bit memory expansion options 


arc also available $579. 

SOTA Technology ... 2 years 

5107 Floppy Drive Controller (S/P) 99. 

5109 SOTA VGA/16 (w/fb 256k) 219. 

5111 SOTA266\-12 (12 MHz accelerator) 299. 

5402 SaiA3Q6\-16 (16 MHz accelerator) 419. 

Targus ... lifetime 

4899 Nylon Laptop carrying case 55. 

4901 Premier leather carrying case ... . 199. 

TheComplete PC ... 2 years 
4889 TheComplete Haruj Scanner 400 . . 159. 
5598 TheComplete Half Pg. Scanner 400 189. 

4887 TheComplete FAX 9600 429, 

5140 TheComplete Page Scanner 549. 

5828 TheComplete Communicator 559. 

OCR SOFTWARE 

5789 TheComplete OCR/HS 1.0 199. 

5807 TheComplete OCR/Page 1.0 319. 

Toshiba ... 1 year 

3684 T1000 Laptop (80C88. 6.4 lbs.). . . 669. 


4856 T3100E Laptop (T2 MHz. 20 Meg) 2749. 
4958 T1600 Laptop (f2 MHz. 20 Meg) . 3249. 



Video 7 ... 7 years 


f024r-New! Interlaced, Super VGA adapter. 
Fastest 16-bit graphics of any DRAM-based 
VGA board. Supports both fixed & variable 
frequency analog monitors. 

10241 w/Z5bK. $229. 1024iw/512K. $289. 


IHppLite ... 2 years 

6019 LS 600 Line Stabilizer $85. 

6018 LS 1200 Line Conditioner 159. 

6017 LS 1800 Line Conditioner 209. 

Video? ... 7 years 

3778 VEGA VGA 259. 

5883 1024i VGA (/ric/udes 572k) 289, 


DRIVES 

IOMEGA ... 1 year 

2485 Bernoulli II Single 20 Meg Internal 767. 

5116 Bernoulli II Single 44 Meg Internal 995. 

2486 Bernoulli II Dual 20 Meg External 1659. 

5117 Bernoulli 11 Dual 44 Meg External 1969. 


4276 20 Meg Cartridge Tripak (5’A'') . . . 169. 
5113 44 Meg Cartridge Tripak (S’A"), . . 249. 
CONTROLLERS (required) 

2499 PC2Card 169. 

2500 PC2B Card (bootable card for 

PC/XT/AT) 229. 

2502 PC4 Card (for PS/2 Mode/ 

50/6(y70/80) 299. 



MagoavoK ... lyear 

OW^32-VGA aivalog ceJor mwiitor compati- 
ble with all 17 VGA modes. 720 x 400 text 
resoluticm & 640 x 480 graphics resdution. 
Analog input allows for a virtually unlimited 


numbo’ of colors to be displayed $349. 


Mountain Computer ... 1 year 

2917 40 Meg Internal Tape Drive 379. 

2915 40 Meg External Tape Drive 479. 

2916 40 Meg Externa) Tape Drive 

with Power Supply 569. 

5376 60 Meg Externa) Tape Drive 

with Power Supply 1169. 

5616 150 Meg External Tape Drive 

with Power Supply 1495. 

5499 80 Meg Internal Tape Drive 519. 

5503 60 Meg External Tape Drive 629. 

5190 40 Meg Data Cartridges 

(pre-formatted) 35. 

Pacific Rim ... 1 year 

5010 1.2 Meg External (for PS/2's) 215. 

5011 360k External 5V4'' Drive 179. 

Plus Development ... 2 years 

3105 Hafdcard20 Meg (49 ms) 549. 

3106 Hardcard 40 Meg (28 ms) 699. 

5165 Impulse 80 meg Hard Drive (72 ms) 879. 

5163 Impulse Controller (regukedl 229. 



Wfe widi you good cheer. 


Seagate ... 1 year 

FREE PCTV* Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS. 

2285 20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) . $289. 

2286 30 Meg Internal Hard Drive ST238 
(w/controller and cables. 65 ms) . . 299. 

4554 40 Meg Int. HD ST25M (28 ms) . . 359. 

2287 40 Meg Int. HD for PC ST25M 
(w/controller and cables. 28 ms) . . 429. 

4624 80Meglnt.HDST4096(28ms) .. 619. 


TEAC ... 1 year 

4950 PC. XT 360k Drive (5%"; 79. 

4951 720kDT\ve(spedfyXTorAT.3^/2-) . 79. 

4670 1.44 Meg Drive for XT 99- 

4326 1 .44 Meg Drive for AT (includes Bastech 
softvirare utilities, 3^/z" copy prot.) . 119. 

Toshiba ... 1 year 

3650 AT 360k Drive (5% 7 85. 

3649 AT 1.2 Meg Drive ^5% 7 99. 

4755 AT 1.44 Meg Drive (3’/^". 

includes Bastech software utilities) 119. 



Microsoft ... NCP 

®£xt«/ for OS/Z f .(?-Spreadshccc which allows 
you CO take fuU advantage of the power and 
flexibility of OS/2. Sophisticaced analytical 
tools, easy-to-use Presentation Manager 
interface, and much more $339. 


MISCELLANEOUS 


Avery 

4864 Disk Labels 3 V 2 ''(Ofy. 250) 13. 

6035 Disk Labels 5 y 4 ''CO/y 250) 13. 

4865 Address Ubels 372" x’s/ie" 

(Ofy. 3750) 15. 


4807 Laser Ubels 1 " x 2%" (Qty. 3000) . 24. 
4811 Laser Transparencies 8 V 2 " x 11" 


DISKS 


All disks have a lifetime warranty. 

5V4" DS/DD Disks (360k) 

3291 Sony (10 disks per box) $12. 

2789 Maxell MD2-D (70 disks per box). . . 13. 
4192 Verbatim Datalife (70 disks per box). 13. 

5V4" DS/HIgh Density Disks 
(7.2 Meg) 

3770 Verbatim Datalife (70 disks per box). 19. 

3292 Sony (70 disks per box) 19. 

2790 Maxell MD2-HD (70 disks per box) . 19. 




m 


Practical Peripherals ... 5 years 
li^ZSA AfiVP-has brought affordability to 
the world of hardware-based MNP level 5 
error-free data transmission. Also supports 
100% Hayes compatible 2400 bps standard 
communications $209. 



Traveling Software ... NCP 
(slL^Link ///-Connect tvro computers via 
parallel or serial ports. Manage files, access 
DOS, or view contents of ASCII files. Can 
also backup your laptop^s hard disk . . . $85. 


(Ofy 50) 22. 

CompuServe 

1676 CompuServe Information Service. . 24. 

Cables ... lifetime 

1019 Smartmodem-to-AT cable (70 /teef) . 15. 
5511 Right Angle Printer cable (6 feel). . . 15. 
1050 Parallel Printer cable (75 feef) 19. 

Dow Jones ... NCP 

5494 aNews/Retrieval Member. Pack.. . . 24. 


3V2" DS/DD Diskettes (720k) 

3297 Sony (70 disks per box) 14, 

3772 Verbatim (70 disks per box) 15. 

2792 Maxell (70 disks per box) 15. 

3 ^/ 2 " DS/High>Density Diskettes 

(1.44 Meg) 

3298 Sony (70 disks per box) 29. 

3773 Verbatim (70 disks per box) 29. 

2793 Maxell (70 disks per box) 29. 


MEMORY 

3248 256k DRAMs (720 nanosecortd) ... cal) 
4366 1 Meg x 9 SIMMs (700 nanosecond) call 
5510 1 Meg X 9 SIMMs (80 nanosecond) call 
5746 1 Meg Chips (80 nanosecond) .... call 

OUR POLICY 

e We accept VISA and MASTERCARD only. 

e No surcharge added for credit card orders. 

e >bur card is not charged until we ship. 

e If we must ship a partial order, we never charge 
freight on the shipmentfs) that complete the order (in 
the U.S.). 

• No sales tax. 

• All U.S. shipments insured; rK> additional charge. 

• APO/FPO orders shipped 1 st Class Mail. 

• International orders U.S. $250 mirWnixn. 

• Upon receipt ar>d approval, persor^al arxj company 
checks ncM clear the same day for immedi^Me shipment 
of your order. 

• COD max, $1000. Cash, cashier's check, or money 
order. 

• 120 day limited warranty on all products. * 

• To order, cafl us Monday throu^ Friday 9;00 to 9:00. 
or Saturday 9:00 to 5:30. \bu can call our business 
offices at 603/446-3383 Monday through Friday 9:X 
to5:30. 



Targus ... lifetime 

Prom iMOher (^-Establishes a new 
standard of quality for business related luggage. 
This dual purpose case combines a luxurious, 
feature rich, leather Iwicfcase together with a 
functional laptop carrying case $ 199. 


SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Continental US: 

• For morxtors. printers. Bernoulli Boxes, computers, 
hard drives, and power backups, pay actual charges 
Call for UPS 2nd-Day & Next-Day-Air. 

• For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2rKf-Oay-Air at no »tra charge if you are more than 2 
days from us by UPS ground. 

Hawed: 

• For monitors, printers. BerrKiuK Boxes, computers, 
hard drives, and power backups, actual UPS Blue 
charge will be added. For all other items, add $3 per 
order 

Alaska and outside Contlr>ental US: 

• Call 603/446-3383 for information. 
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PC Construction. 


Using the old beam. 

(Or, how we learned to log on.) 

I I takes a lot of lumber to run a computer mail order 
business here in the high rise hamlet of Marlow, NH 
(pop. 560). in fact, we recently started construction 
of a new sales and distribution center. Inspired by our 
well-built mascots, we’ve cleared ten acres, put in a new 
road, dug a pond, and are getting as much done as 
possible before winter. (At which time any tools you 
drop outside are lost until spring). 

Fast stud service! 

Admittedly, we've kept the local carpenters pretty busy 
since 1981 when we had them put .some shelves in a 
closet to create our first warehouse. 

They've already restored the stalely 
Christmas Tree Inn (c. 1833) to serve 
as our headquarters and conference 
center, rebuilt the dam out front, 
and even created a state-of-the-art 
TV production studio. 

And what, you may ask, do all 
those .slicks, stones, bricks, bracks, 
tongues and grooves re.st upon? 


An awful lot of concrete to tell the truth. But it sure helps 
to have a solid base of customers. So next time you're 
remodeling your micro, call us lor the peripherals and 
programs. We’ll make sure you don't gel hammered on 
price. And we’ll provide the toll-free technical support 
you need to make sure that everything's screwed on 
right and no wires are crossed. Plus, to keep you on the 
straight and narrow, we have a gilt to help you follow all 
the rules. Read on! 

Take our measure. For free! 

Business, like football, is often a game of inches. And 
the be.st way to make short work of your long shots is 
with your very own PC Connection Folding Ruler, 
Because it’s the perfect tool for 
determining the long and the 
short of just about anything. You'll 
receive one free with any order of 
$500 or more between now and 
December 31. 

Just call 1-800/243-8088 or 
1-603/446-7721, M-F9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, please call ahead. 



You’ll never get the short end of the stick tsllh the 
PC Connection Folding Ruler. Offer not available to 
accounts on net terms. One per customer. 


For IBM f^rsonal Computers exclusively. 
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backups of partitions larger than 32MB are 
handl^ with bubble gum and bailing wire. 
Impossible to perform through the begin- 
ners' interface, the advanced interface per- 
mits only raw backups (complete with er- 
ror message). In the case of the test 
system, this meant backing up both used 
and unused areas of the disk— 68MB in- 
stead of the 43MB actually occupied by 
data. 

Raw image backups allow only image 
restorations, although ordinary image 
backups (32MB or smaller partitions) al- 
low the same restoration options as do file- 
by-file backups. But you might as well not 
bother with images at all, because their 
data rate proved no faster than file-by-file 
mode — the floppy-disk connection was 
the speed limiter. 

A special program, the Scheduler, pro- 
vides elaborate menu control for arranging 
backups keyed to intervals, specific times 
and dates, or just certain days of the week. 
The Scheduler will even wait patiently in 
the background. 

Unless versatility in large-partition im- 
age backups is important to you, there's 
little to carp about with the Excel 40AT. It 
ranks at the top of the list for anyone look- 
ing for a fast, affordable minicartridge 
backup system with top-notch software. 


IRWIN PRODUCT GROUP 

Irwin 2040 
Irwin 2080 

by Winn L. Rosch 

Irwin Product Group, a division of Cipher 
Data Corp., wears laurels like Princess Di 
wears hats — with quiet ostentation. The 
company claims it was the fust to bring 
tape cartridges for PC backup down to 
size. It says it is the manufacturer of the 
best-selling tape drive, the drive chosen by 
major computer makers like IBM and 
Compaq to factory-pack in their PCs. With 
its claim to SO percent of the market share, 
Irwin sidesteps the issue of industry stan- 
dardization: its ubiquity makes its format a 
de facto standard. 

The bravado is justified. Irwin truly 
pioneered minicartridge backup for PCs. 
The internal 40MB Irwin 2040 and 80MB 
2080 represent the company's well-aimed 
stab at the state-of-the-art. Both units ate 
sold as packages with drive, installation 
kit, and software. The prices are somewhat 
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Irwin Product Group. Cipher Data Corp.. 2101 
ComrTX>r3we^h Btvd.. Ann Artxir. Ml 48105: 
(800) 421 -1879. (313) 930-9000. 

Irwin 2040 

List Price: With installation kit and one formatted 
cartridge. S699 

Requires: 512K RAM, DOS 2.0or later. 

CIRCLE 548 ON READER SERVICE CARO 
Irwin 2060 

List Price; With installation kit and one formatted 
cartridge. $849. 

Requires: 512K RAM. DOS 2.0 or later. 

In Short: Both the Irwin 2040 and 2080 cartridge 
tape backi^ systems use a proprietary tape 
format that draws few compiainis, owing to 
Irwin's popularity among big-name PC makers 
like IBM and Compaq. Features include easy-to- 
use menu- or scri^-dnven file-by-file backup 
software and scheduling software for automatic 
backups. 

CIRCLE 54d ON READER SERVICE CARO 


high — $849 for the higher-capacity drive, 
$699 for the more modest one — but they 
are widely discounted (about 40 percent 
off through mail-order retailers). 

ADAPTABILITY IS KEY 

One reason that Irwin sells so many mini- 
cartridge drives is adaptability — one 
standard drive design fits virtually any 
platform through computer-specific instal- 
lation kits. In addition to the 2040 and 
2080, the Irwin's 2(X)0 minicartridge se- 
ries includes the 20MB 2020. As this issue 
went to press, Irwin introduced a 120MB 
unit, the 2120. Unlike Irwin's other mini- 
cartridge drives, the 2120 runs from its 
own conuollercard. All units ate available 
in internal or external configurations. 

Each of these basic drives is designed 
for a 3.S-inch form factor and can function 
as a direct replacement for a floppy disk 
drive. Converting one to an internal unit to 
plug into a 5.25-inch drive bay requites Ir- 
win's 8425 adapter kit, which includes 
brackets for broadening the drive, AT- and 
Compaq-style mounting rails, and both 
beige and black fascia panels. A small cir- 
cuit board converts the pin-style input con- 


nector on the drive to the edge style used 
by bigger floppy disk drives. The kit also 
a^s a drive-select jumper, termination re- 
sistor, and a large power connector. Other 
kits let you squeeze the same drive into 
PS/2s or other machines . 

The only drawback to this kit-style ap- 
proach is that you have to screw everything 
together. Fortunately, minimal skill and a 
number-one Phillips screwdriver are all 
that's required. 

The drive chassis provides a solid 
mounting for all the mechanicals and the 
single large circuit board, rife with sur- 
face-mount components. The system has 
no belts to wear out or fall off; the entire di- 
rect-drive capstan motor pivots to apply 
pressure against the cartridge drive puck. 

Head height (the placement of the head 
to read and write the different tape tracks) 
is controlled through a complex mecha- 
nism that varies with drive capacity. In the 
80MB unit, a screw on the head-motor 
shift pivots a C-shaped cast-and-machined 
aluminum arm, which drives the head up 
and down on two steel guides. The 40MB 
drive uses a stamped steel arm and short 
plastic helix to raise and lower the head. 
The difference in these head mechanisms 
is precision — the 22 tracks used by the 
2080 must be more-precisely located than 
the 1 1 tracks of the 2040. 

EZTAPE SOFTWARE 

All Irwin tape backup systems use the 
same EzTape software, which operates in 
both menu and batch modes to make file- 
by-file backups and restorations. No im- 
age mode is available. Its menu control 
system will directly operate the drive or 
create scripts for batch prtxessing. 

Once a script is created, it can be exe- 
cuted automatically at an appointed time, 
using the system's EzStart feature. Essen- 
tially an invisible memory-resident utility, 
EzStart can load and execute any DOS 
program or batch file or provide a list of 
them at whatever date and time you 
choose. 

The EzTape menu system is straightfor- 
ward. relying on moving bars or the initial 
letters of commands to control operations. 
Once you understand that the Esc key 
saves rather than cancels selections as you 
back through menus, the system becomes 
a breeze to use. 

If you don't want to be bothered with 
using the menu. Irwin supplies three pie- 
configured batch files that will take care of 
most ordinary backup needs: full disk 
backups, full restores, and backups that 
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The Ultimate 





Only $149.00, plus $5.00 shipping and handling. 
ORDER TOLL FREE! l<800/435-5201 
For sales support, or In MA, call 508/453-5201 
reiodeni pn>Krain takes a.s Unit* as All manubc- 

turer's names nr product names are retpsUnred trademarks of 
4wir respective manuticnircr Screen ima( 9 >sciiurtesyofAT&T 
andfim.lnc ORCIE 386 ON READER SERVICE 

Application Techniques, Inc. 

10 Lomar l^rk Drive, Pepperell. MA 01463 
508-433-5201 PAX 5084334t466 
O l9Ki)Applicalk>n Techniques, Inc. 


Screen Capture and 
Print Software 


You know how much Ume you spend in the 
creation of perfect graphic images. Ones that 
display your views, ideas, and creativity. Well, 
don't stop at the screen. Pizazz Plus will take 
your screen based images and print them 
anywhere and anyway you want, as well as 
create files directly compatible with any pop- 
ular desktop publisher. With Pizazz Plus, 
you can capture the entire screen or isolate 
a section. Adjust size, proportion, rotation, 
or placement on the page. You will see 
more detail and texture in your B&W prints 


Pizazz Plus Compatible Hardware 
Computers: IMB PS/2, PC, XT, AT, ur compatible 
Display Adapters: IBM VGA. MCGA, EGA. CGA, 
BSIAA and others 

Extended VGA Display Adapters: 

Video Seven FaslWrile VGA and V-RAM VGA 
Image Capture Boards: AT&T 
TARCA I6/2'I/.V2 and ICB, ATronics PIB and 
PIB -6 , Vision Technologies 
Vision I6EV.6MI 
Printers: Pizazz Plus supports 
over .VOO diffen-nt primer 
fmm (hr following manufacturers 
Adtibe SyMrms. .4ChK. Alph, A.MT. Aiudex. 

Apple. AST. AT&T. Brnllier. C. U«»h. 

Canon. Oninmics. CIM. OaupnxJucLN. I)h(i. 

Diablo, Dlconix. Kpson, (triiictHn. flewlen 
Packard. IKM. IDS. Infoscrihe.JDL. Kwtceni. 

LaMT ConnnlHm, Mannesmann Talh. NtC. 

Neuimiy Data. Oa.^>^. OkkJau. PaitxsoflK;. 

Prininmix, Q.MS. Quadram. Qume. .SrikoNha, 

.Sharp, Star MkrnHiics. Tan<h, Tcktrnnics, Tl, 

Toshiba, Trjnstar.l’nbys.Xemx.NlanK 
Call for additional information including 
compkie list of supported hardware. 


and desktop publishing files with up to 256 
shades of gray. For color printers, your prints 
will come to life with a rainbow of print 
shades and options. 

What you see is just the beginning. Since 
the introduction oi Pizazz (PC World “Soft- 
ware Hits of 87”) , it has been without ques- 
tion the best tool available for the reproduc- 
tion of screen based graphics and/or text. 
The boRom line is, if it looks good 
on your screen, it will look 
good when 


printed or merged into your report, bro- 
chure, or presentation. Pizazz Plus doesn't 
just print images, it pushes your printer to its 
maximum capability to produce a master- 
piece, And, it's memory resident— your 
image is never more than a keystroke away 
from professional printing or importing 
into your desktop publisher. 


All images were produced 
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DC 2000 TAPE DRIVES: SUMMARY OF FEATURES 


(Products listed In ascending price older) 


The following commentary analyzes 
some of the terms and phrases In this 
table of features: it also includes 
comments about related traits. The 
phrases In boldface appear in the left- 
hand column of the table. 

The drive manufacturer is distinct from 
the system integrator (identified below 
the product name at the top of each 
column). 

The system specification lists 
computers with which each drive can 
operate. Some drives are limited by the 
data transfer rates of floppy disk 
controllers: others by the bus their 
Interface boards use. 

Formatted capacity indicates the tape's 
file storage ca|}acity. not Including the 
overhead for error correction and 
formatting (typically about one-third of 
the total tape capacity). 

Formatted tape supplied by vendor: 
To save you the trouble of spending 40 
minutes or so servo-writing and 


formatting tapes, many vendors supply 
preformatted tapes for a slightly higher 
price. 

The tape speed (Inches per second) 
Indicates how fast the tape travels as files 
are being written. It may travel faster when 
shuttling fonward and backward. 

Operation; 

■ Memory-resident operation The 
program loads Into memory and stays 
there, potentially making automatic 
backups, but also subtracting from the 
RAM available to other applications. 

■ Background or foreground operation 
Background operation allows you to back 
up files while using other application 
software. Foreground operation occurs 
when your backup software takes 
complete control of your system. 

■ Automatic operation The system will 
make unattended backups at regular 
intervals or at an appointed lime. All 
products reviewed have this feature. 

■ Batch-mode operation The system 
allows you to define an elaborate 
procedure, including backup parameters 


atKl files to include or exclude, and 
perform it automatically by specifying a 
certain batch or script file. All products 
reviewed have this feature. 

With password protection, access to 
backup files for restoration or viewing is 
granted only after a password is correctly 
entered into the control software. 

Volume label on tape: 

Most systems allow you to assign a title to 
the backup session so that the tape 
contents can be identified even without a 
paper label. All products reviewed also 
store a directory on each tape showing the 
files it contains. 

Backup and restore types: 

■ Image The backup preserves the 
precise structure of the original hard disk, 
backing up bad and unused disk sectors 
along with the sectors containing data. The 
Image backup also presen/es some 
elaborate copy-protection file schemes 
without modification (so you don't have to 
deinstall and reinstall copy-protected 
software when backing up). 



Alloy 

Retriever/ 60 

Alloy Computer 
Products Inc. 

TG-1140 

Tallgrass 

Technologies 

Corp. 

ArchiveXL 
(Model 5540 

Archive Corp. 

□ 

Excel 40AT 
Everex Systems 
Inc. 

FlleSafe TD4440 
Mountain 

Computer Inc. 

List price 

$449 

$495 (internal). 
$674 (external) 

$499 

$499 

$595 (internal), 

$745 (external) 

GENERAL INFORMATION 

Drive manufacturer 

Alloy Computer 
Products 

Colorado Memory 
Systems 

Archive Corp. 

Everex Systems 

Mountain 

Computer 

Drive type; 






Internal (bay size) 

■ (Half-height) 

■ (Half-height) 

■ (Half-height) 

■ (Half-height) 

■ (Half-height) 

External (HWD, in inches) 

□ 

■ (6x5.75x1.5) 

□ 

□ 

■ (7.0 X 4.3 X 9.8) 

Drive powered by host computer 

■ 

■ 

■ 

■ 

■ 

System specification 

IBM PC. XT. AT. 
or compatible 

IBM PC. XT. AT, 
PS/2, or 
compatible 

IBM PC. XT. AT. 
or compatible 

IBM AT or 
compatible 

IBM PC. XT. AT. 

PS/2, or 
compatible 

Allows interchar^ge with other environments 

u 

■ (Xenix) 


□ 

□ 

MEDIA TYPE 

Kinds of tape used 

DC 2000, DC 
2000XL. DC 2120 

DC 2000. DC 
2000XL. DC 2120 

DC 2000 

DC 2000 

DC 2000 

Formatted capacity 

40MB. 60MB 

40MB 

40MB 

40MB 

40MB 

Formatted tape supplied by vendor 

□ 

■ 

LI 

□ 

■ 

Tape speed (inches per second) 

50 

50 

50 

50 

50 


[3~Editor’s Choice ■ — Yes □ — No 

N/A — Not applicable: this product does not support image backups. 
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■ Modified image Oniy sectors actuaily 
used for storing data are backed up, 
without regard to fiie structure. 

■ File-by-llle Each file is individually 
backed up, preserving its exact DOS file 
structure. All the drives reviewed offer 
file-by-file backup, including optiorrs for 
single files or directodes. 

■ DOS partition An entire DOS panition 
(drive letter) can be backed up as an 
image at one time. 

Backup options: 

■ Append Image backup More than 
one image backup session can be stored 
on a tape. 

U Afx>end file-by-file backup More than 
one file-by-file backup session can be 
stored on a tape. All systems reviewed 
offer this feature. 

■ Backup limited to 32MB Some backup 
systems are unable to cope with 
partitions larger than 32MB. None of the 
products reviewed have this limitation. 

■ Backup across several cartridges 
permitted When a backup session 
requires more storage capacity than a 
single tape offers, the data can be spread 


across several tapes. All systems reviewed 
offer this feature. 

■ Backup in progress can be terminated 
Except for Sysgen's Bridge-Tape, all 
systems reviewed allow backups or 
restorations in progress to be halted 
(without rebooting). 

■ The maximum number of backup files 
is the number of files that can be bathed up 
in a single session. 

■ The maximum number of backup 
directories is the number of directodes the 
system can handle in a single session. 

Restore options: 

■ From file-by-file backup to any 
directory Files can be restored to 
directories other than those in which they 
odginated. 

■ From file-by-rile backup to any hard disk 
With any system reviewed, files can be 
restored to disks with letter designations 
other than the one from which they were 
backed up. 

■ From Image backup to any directory 

Following an image backup, individual files 
can be restored to any directory. 

■ From image backup to any hard disk The 


image badojp can be restored to a hard 
disk of a different size or with a different 
arrangement of bad tracks from the drive 
on which it odginated. All reviewed 
systems that allow image backup offer 
Ihis feature. 

Connects In-line with disk controller: 
The tape drive connects to a floppy disk 
controller (or the floppy section of a 
floppy/hard disk controller) as if it were a 
floppy disk ddve. 

Uses board connecting in-line 
with disk controller: 

The tape drive connects to a propdetary 
8-bit Intedace board, which in turn must 
be connected to a floppy disk controller. 

Uses standalone I/O board: 

The tape drive uses an 8-bit intedace 
board that plugs directly into your system 
and works independently of other 
boards. 




FileSafe 8000 


Tecmar QT-40i, 
Tecmar QT*40e 
Tecmar 

Bridge-Tape 

Sysgen Inc. 

Irwin 2040 

Irwin Product 
Group 

Plus 

Mountain 
Computer Inc. 

The Personal Irwin 2080 

Archivist Irwin Product 

Palindrome Corp. Group 

Reliant Model 

510 

Sysgen Inc. 

Data 128 

Advanced Digital 
Information Corp. 

$595 (internal), 
$795 (external) 

$695 

$699 

$795 ($995 with 
Mach^ controller) 

$795 $649 

$995 (internal), 
$1,195 (external) 

$2,295 









WangteK 

Colorado Memory Irwin Product 
Systems Group 

Mountain 

Computer 

Archive Corp. 

Irwin Product 
Group 

Sysgen 

3M 

■ (Half-height) 

□ 

■ (Half-height) 

■ (Half-height) 

■ (Half-height) 

■ (Half-height) 

■ (Half-height) 

□ 

■ (2.5 X 5.25 X 7.75) ■ (2.2 x 6 x 10) 

□ 

■ (4.9 X 2.4 X 7.0) 

□ 

□ 

■(1.6x40x5.8) 

■(3x6.5x11) 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ (Uses AC cord) 

IBM PC. XT, AT, 
PS/2 (Model 30, 
50, 60. 70. or 

80), or 
compatibie 

IBM PC. XT. AT. 
PS/ 2 (Model 30, 
50, 50Z, 55. 60. 
or 80). or 
compatibie 

IBM PC. XT. AT. 
or compatible 

IBM PC. XT. AT. 
PS/ 2. or 
compatible 

IBM PC. XT, AT. 
or compatible 

IBM PC. XT. AT. 
or compatible 

IBM PC. XT. AT, 
PS/ 2 (Model 30. 
50. 70. or 80). 
or compatible 

IBM PC. XT. AT. 

PS/ 2 (Model 25, 

30. or 30-286), 
or compatible 

□ 

□ 

■ (Macintosh) 

□ 

□ 

■ (Macintosh) 

□ 

□ 


DC 2000 

DC 2000 

DC 2000 

DC 2000, DC 
2080, DC 2120 

DC 2000 

DC 2000 

DC 2000 

DC 2110, DC 2165 

40MB 

42MB 

40MB 

83MB(152M6 on 
DC 2120) 

40MB 

40MB 

72MB 

86MB (128MB on 

DC 2165) 

■ 

□ 

■ 

□ 

■ 

■ 

□ 

■ 

50 

58 

50 

75 

50 

43 

72 

90 



CONTINUES 
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have changed since the last backup. 

Lacking in the EzTape software are any 
visible means of hinting how far your 
backup has progressed (or how close it is to 
completion). The system lists only the file 
being processed; other than on-screen 
messages, there is no indication when to 
change tapes. 

Other difficulties included the inability 
of the 2080 to properly servo-write tapes; 
an error during a restore from the 2040; 
and when shuffling 40MB tapes during a 
large restore, the appearance of an addi- 
tional command menu (rather than smooth 
progress) through the restore. 

The first of these was probably a prob- 
lem with the particular drive sent for evalu- 
ation. The second could not be explained 
by Irwin but could be conquered. To mini- 
mize problems such as our unrecoverable 


file. Irwin offers (but does not publicize) 
its own free data-recovery service and it 
claims the service has never failed to pull 
supposedly lost files from customers’ 
tapes. The menu problem is slated to be 
fixed in the next EzTape update. 

Over the years, the speed and quality of 
Irwin drives have improved dramatically. 
Once among the slowest available, they 
are now limited chiefly by the floppy-disk 
interface. Overhead is minimal in running 
the systems. If you don't mind the propri- 
etary tape format, the 72 minutes it takes to 
format a 40MB cartridge (if you don’t buy 
Irwin’s 40MB or 80MB preformatted 
tapes at $35 or $36, respectively), and the 
do-it-yourself kit approach, you’ll find the 
Irwin drives friendly and fast file-savers. 



DC 2000 TAPE DRIVES: SUMMARY OF FEATURES 


{Products listed in ascer>ding price order) 


MOUNTAIN COMPUTER INC. 

FaeSafeTD4440 
FUeSafe 8000 Plus 

by Catherine D. Miller 


Mountain Computer’s FileSafe tape back- 
up units for PC-based hard disks run the 
gamut of capacities, from the DC 2000- 
ba.sed 40MB TD4000 Series to the Series 
2100 helical-scan units, which are capable 
of backing up 2.2GB of data. Two of 
Mountain’s DC 2000 offerings, the inter- 
nal FileSafe TD4440, ($595) and the inter- 
nal FileSafe 8000 Plus ($795), are re- 
viewed here. 

All of Mountain’s backup systems use 
the same elegant and powerful FileSafe 



AUoy 

ntrtever/60 

AHoy Computer 
Prodkjcts Inc. 

TO-1140 

Talgrass 

Technologies 

Corp. 

ArcMveXL 

Mo<lel5540 

Archive Corp. 

ca 

Excel 40AT 
Everex Systems 
Inc. 

FHo8afeTD4440 

Mountain 

Computer Inc. 

BACKUP SOFTWARE 






Disk space required 

121K 

236K 

256K 

512K 

773K 

Operation: 

Memory-resident operation 

Q 

' ■ 

□ 

■ 

Q 

Background or foreground operation 

Foregrourtd 

Foreground 

Foregrouftd 

Both 

Foreground 

Password protection 

■ 

■ 

■ 

■ 

■ 

Volume label on tape 

■ 

■ 

■ 

■ 

■ 

Backup and restore types: 

Image 

Q 

Q 

Q 

■ 

■ 

Modified image 

□ 

□ 

□ 

■ 

□ 

DOS partition 

■ 

Q 

■ 

■ 

■ 

Backup and restore ranges allowed: 

Subdirectories 

■ 

□ 

■ 

■ 

■ 

Entire disks 

■ 

■ 

■ 

■ 

■ 

Backup options: 

Append image backup 

N/A 

N/A 

N/A 

■ 

■ 

Maximum number of backup files 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Maximum number of backup directories 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Restore options: 

From file-by-file backup to any directory 

■ 

Q 

■ 

■ 

■ 

From image backup to any directory 

N/A 

N/A 

N/A 

■ 

■ 

DRIVE INTERFACE BOARD 

Connects in-line with disk controller 

■ 

■ 

■ 

■ 

■ 

Uses board connecting in-line 

□ 

■ 

□ 

□ 

□ 

with disk controller 

Uses standeilone I/O board 

□ 

□ 

J 

■j 

J 


^ — Editor’s Choice ■ — Yes □ — No 

N/A — Not applicabte: this product does not support image backups. 


Witt PC MAGAZINE DECEMBER 26. 1989 








BACKUP 

DC 2000 TAPE DRIVES 


software. Version 5.03 can be accessed via 
menus or through the DOS cotrunand line. 
If you access the software through its full- 
featured menu system, you first use a mov- 
ing bar menu to back up, restore, set de- 
faults, or execute one of several utilities. 
You can erase a tape, format it, display its 
statistics, retension it, or rewind it. And 
you can verify the contents of a tape with a 
disk-and-view or print-tape directories. 

FileSt^e supports complete file-by-file 
backup and selective backup, which lets 
you tag any directory, subdirectory, or file 
to be written to tape. You can also deter- 
mine whether you want to back up only 
files that have been modified since a spe- 
cific date and time, files that have the ar- 
chive attribute set, or only files time- 
stamped within a specified range. The 
flexible automatic backup option will back 


Mountain Computer’s 
FileSafe tape 
backup software lets 
you create 
batch files to run 
several tape 
operations sequentially. 


up your files at a specific time. 

Although the FUeS<tfe software sup- 
ports image backup of disks 32MB and 
smaller untter both DOS 3.3 and DOS 
4.01, it can't back up a larger disk under 
DOS 4.01 . Since you don't gain any speed 
by choosing an image backup, you'd be 
better off performing your backups on a 
file-by-fUe basis. 

Restore options are just as bounteous as 
the backup options. You can also choose 
to redirect your restore operation to a dif- 
ferent disk or directory . 

If you opt to use the command line, you 
can create batch files to run several tape 
operations sequentially. Added flexibility 
is achieved by including response files — 
which can include lists of files to back up, 
restore, or verily — within your batch files. 
Most of the manual is devoted to the pro- 
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512K 

777K 

1MB 

51 2K 

332K 

iSiac 

; a ■ ■ 

□ 

■ 

Q 

Q 

■ 

□ 
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Foreground 

Foreground 

Both 

Foreground 

Foreground 

Both 

Foreground 

Foreground 

■ (Only with □ 

SV-Tw software) 

■ 

■ 

■ 

■ 

a 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Q 

■ 

Q 

□ 

■ 

□ 

Q 

■ 
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□ 

Q 

□ 

□ 

□ 

O 

□ 

□ 

■ 

■ 

Q 

■ 

■ 

Q 

■ 

a 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

N/A . 

N/A 

■ 

N/A 

N/A 

■ 

N/A 

25.000 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

25,000 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

1 ■ 
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■ 

■ 

■ 

■ 

■ 

■ 



N/A 

N/A 

■ 

N/A 

N/A 

□ 

N/A 


■ (QT-40i only) □■■■■□ □ 

a ■□□□□□□ 

■ j j p j j ■ ■_ 


ENDS 
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PERFORMANCE TESTS: DC 2000 TAPE BACKUP DRIVES 


Ife 


I? 


DC 2000 tape backup drives have come a long way 
In reliability and In backup and restore speed. 
FlleSafe 8000 Plus from Mountain Computer, an 
Editor's Choice, reached speeds averaging about 

-- -fiSit- 

FullDlsk Full Disk 
Restore 

3620 

2620 *’ 33:41{t : ' 035 


82K per second on the Full Disk Backup test. 
Everex's Excel 40AT— also an Editor's 
Choice— proved the fastest anwng the 
QIC-80-format drives we tested. 


Elapsed Time 
(minulN and woondt) 

The Pers o na l Archivist 




129 
026 ■ 



2530^'' 

21)45 

0:42 

0:19 

. ■ 

2526. 

50:13 

'■ 020 _ 

0:43 

FIMMtTDM40 

2424 

22:11 

‘Tv 2.16 

026 

Irwln2040, 

2338 

^:5Q 

. 2.24 

1)49 

RMIanIHaMSIO 

23:32 

2131 

030 

0:16 

AreiilveXLIIo<MS540 

2124 

2131 

032 

0:17 

FHaSata 8000 Phis (01080)*- 

2025 

20:12 

0:58 

029 

Exesl40AT 

2021 

19:46 

0:18 

0:14 

Iiwln2080 

2026 

20:35 

2:16 

221 

Bridge-Tape 

2023 

22:18 

0:35 

0:19 

Data 128 

13:30 

1626 

0:12 

0:20 

RIeSafe 8000 Rua (TD-IOI)** 

8:55 

13:36 

0:44 

0:15 


Directory Dliwctory 

narkiip Restore In the Full Disk Elsckup test, the entire 43M6 of the 
hard disk are backed up In file-by-file mode to the tape 
■: drive, simulating a first-time user's need to archive the 
complele contents of a hard disk. 

■ il:-- In the Full Disk Restore test, all data backed up 
tg'ilUilng the Full Disk Backup test is restored to the hard 
:^:^dttover the existing directory: no reformatting is . j, 
''SKm. This represents one of several possible restore 
' icenailos: reconstnrction after a catastrophic hard disk . ' 

test, a small 

I’and then backed up tif s', , 

' that would normaljcwwr ' 
backups, as oppose<y|^||^3^^. 

tes^jli^sub^cttry 
disk over jliiTiatilBnla of a 

subdirectory with the same name. This reconstniction 
procedure Illustrates one of several common restore 
situations. 


crash. 

For the Director 
subdhectoty is sel 
simulate the type of| 
during periodic seir 
backup of an entire 
In the Directory 
is restored to the 


Relative Times 
(Irwin 2040 - 100) 





* We tested the Tecmar QT-40i; the QT-40e is functionally idwitical. 

** The FileSafe 8000 Plus tape drive was tested with tapes formatted to the QIC-80 and TD-101 standards. 


PC Labs discovered quite a gap between the fastest and slowest tape drives in backing 
up a full disk. The Personal Archivist from Palindrome Corp. dragged along at roughly 20K 
per second owing to its file management procedures. By contrast. Mountain Computer’s 
FileSafe 8000 Plus averaged 82K per second using its proprietary TD-101 format. Less 
than 1 3 minutes separate the ninners-up on both sides of the sp^ spectrum. 

Surprisingly, when the drives were given a smaller segment of data to back up 
in the Directory Backup procedure, their rank altered. (Selective backup of new 
files, after alt, is the most popular form of routine backup.) Advanced Digital 
Information Corp.'s Data 128 flew through the task In a remarkable 12 
seconds-^perhaps because it used a SCSI adapter and avoided the 
floppy disk drive interface. This product provided the most con- 
sistently quick handling of large and small file segments. 
Close behind was Exerex Systems* Excel 40AT, which 
also scored well in both full and selective data 
backup. 

PC Labs tested DC 2000 minicartridge tape 
backup drives on a 80366 computer running at 
a CPU speed of 1 6 MHz and a bus speed of 8 
MHz. The object drive was a 60MB RLL device 
with an Adaptec controller. Our reviewers recorded 
times manually, beginning with the last keypress 
needed to start a procedure and ending with the 
return of keyboard control. Timers were stopped 
for tape changes and restarted when the process 
resumed. 

The backup software for each drive was run 
with its default optimizations in effect. All tapes 
were low-level formatted and servo-written prior 
to backup and restore operations. The hard disk 
was low-level formatted before we installed 
each tape drive and DOS-formatted after each 
restore operation. We used DOS's CHKDSK to 
compare the original and restored byte counts. 

The directory structure included several layers 
of subdirectories, including a hidden one. These 
subdirectories contained both small and large 
files, some of which were marked as system 
files or with the read-only attribute. 
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Dell System* 325 that’s 
individually configured to 
meet your needs. 



This is the 386-based, 25 MHz system 
that was awarded PC Magazine’s Editor’s 
Choice. A top-of-the-line computer. 

At a bottom line price that’s as much as 
$2,500 under Compaq and IBM. 

For as little as $4,199, you can own 
a complete 40 MB VGA Monochrome 


NEW LOW PRICES 
40 MB \4jA Monochrome System $4, 199 
100 MB VGA Cobr Plus System $5,099 
100 MB SuperVGA Cobr System $5,199 

(800 x 600) 

150 MB Super VGA Color System $5,699 
(800 x 600) 

IWn Ibced tdWci 1 M B uf RAM . 4 MB vmKin* of che abow (yuems 
•R Miilable fur an addmunal $600. 

It comes with a 30'day 
money-back guarantee. 

A one-year warranty. And 
one of the most compre- 
hensive, most talked 
about service and support 
packages in the industry. 
Including self-diagnostic 
software, a toll-free technical support line, 
and next-day deskside 
service provided by 
Xerox Corporation? 

Call us toll-free today. 

And get all the details 
from the bottom up. 



01969 Dell ComiwicT CotporaCKm. All nghu mrrvrd. Dell Svitem n a rcstKeted irademaii oi Dell C o mp u ter Corporation. )66 m a nademari Inel Cutpocafion. 
Other tradeiMflu and mdenamnaRUMd HI this aiKrmteiiwnt (Dieter lucheentnet claming the nuria and namn or their piuducts. DeUCumfUerOeponoun Jnclaim 
any prufeKOiv inteint ei iradeinarlu and tnde name* other than n own. Fbr infivinancn and a copy of Ddl* M-davlixal SariihKtiun Guarantee and Lmitcd Wmaray. write 
to: Dell Computer C m p u rati o n. 9$0$ Athoreruiii EHvd-. Autfm.TX 78759. ^Ov-nu «Tv«ce may not be avaibUeei certain remote locanona. j ADCODEllBAl | 
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TO ORDER, CALL 

800-426-B180 






is ultimate ' ' 


recovery utility. . . ' ; 


-Peter Norton . 

The Hard Disk CoiniiaiiiOn, p. 338 


■ “Thank you^ Peterr , ^ 

Peter Norton should knoW. After all, Paul Mace tTOenterf hard disk unformatting. 


TVue enough, Peter has “borrowed" from Paul in the newer vei^otis of his popular Norton Utilities. 
But the master is still the master, and nobody beats Mace Utilities when it comes to 
recovering lost 6r damaged hard disk data. ^ 


,But don’t tbink Paal Mace is.all work and ho play; Mace Utilities are simple and friendly > 
enough for the newest .be^rlnerj but so effective that the top PC experts rely on them 
for the toughest data recovery problems. Mace also includes a lot of nifty features like virus 
protection an{l“smart.” recovery of dBase and word proceMor fries. , 


Sure, we're glad Peter Norton knows wHat the best' • 
hard disk utility program is. But he’s not the orif?/ one- 
in fact, PC Magazine called Mace Utilities “ ■ 
the “Best data recovery there isr ; ^ 


But why listen to Peter Norton? Or for that matter? 
Find out' for yourself what the uUirAote data protection 
and recovery program is. ■■-■■■■■ - 


Pick UP a copy of Mace Utilities from your 
favorite software dealer, or call 1-800-873-4384 
for more information, today. 






'■I. y ■. Call /or upgrade ittformation . , 

.LV; I 'CIRCLE 236 OKt READER SERVICE CARD 





FIFTH BFHFHHFIBH SfSTFMSThe creators o/FastBack 


10049 N. Reiger Road Baton Rouge, LA 70809 (.504) 291-7'221 




gram's DOS command-line TAPE com- 
mands, and a quick reference guide is 
available if you forget the syntax. 

nLESAFETD4440 

The drives belonging to the TD4000 Series 
follow the QlC-40 standard, offering 
40MB of storage on a standard 20S-foot 
DC 2000 minicartridge and 60MB on an 
extended-length 307-foot DC 2120 mini- 
cartridge. Mountain sells QIC-40 format- 
ted DC 2000 tapes for $45 each. 

The internal TD4440, which we tested 
for this review, carries a list price of $595. 
It attaches directly to a high-capacity flop- 
py disk controller that has a data transfer 
rate of 500 kilobits per second; the 
TD4340, for $595, is designed to work 
with a standard floppy controller with a 
250-kilobit-per-second data transfer rate. 
Either of these models occupies a half- 
height 5.25-inch drive bay. The TD4740, 
also $595, is a 3.5-inch version of the same 
drive designed for use in IBM PS/2 Mod- 
els 50, 60, 70, and 80. The external 
TD4440 model sells for $745 without a 
power supply and for $899 with its own 
power supply. 

The chassis for the TD4440 is made of a 
durable plastic. The TD4440 uses a direct- 
drive motor, with a helix-and-lever mech- 
anism to raise and lower the brass read/ 
write head. The drive writes 20 serpentine 
tracks, using an MFM recording irrade 
with a density of 10,000 bits per inch. 
Most of the TD4440’s circuitry relies on 
surface-mount technology. 

Installation is simply a matter of plug- 
ging in a cable from your computer’s pow- 
er supply and attaching the cable for the B: 
drive to the TD4440’s edge connector. A 
ground tab is included on the drive to con- 
nect with your computer’s ground wire. 
An installation program, available in sev- 
eral languages, installs the software onto 
your hard disk and checks your hardware 
configuration to ensure that the TD4440 is 
connected properly. 

The TI>4440’s results on our perform- 
ance tests show that the speed of the floppy 
disk drive controller is the limiting factor 
in this drive’s performance. A file-by-file 
backup of 43MB on a hard disk took nearly 
25 minutes; restoring files to the disk took 
just over 22 minutes. 

RLESAFE 8000 PLUS 

The FileSafe 8000 Plus ($795 for the inter- 
nal model), has the unique ability to record 
data in either of two formats: the standard 
QIC-80 format for 83MB or Mountain’s 




Mountain Computer Inc., 240 Hacienda Ave., 
Canxibell. CA. 95006^7: (800) 4580300. 
(408)379-4300. 

RleSa<eTD4440(le<l) 

List Price: 71)4440 (Intemao. $595: TD4340 
(extemai). $745 

Requires: 384K RAM. one 525-inch halt-height 
drive bay (lor TD4440). DOS 2. 1 0 or later. 

CtROa 560 ON REAOBt SERVICE CARD 

PPHeSafe 8000 Plus (right) 

List Price: $795 (internal) ; $995 (extemai); 
internal with Mactv controller card. $995; Mactv 
controliercard, $250. 

Requires: 3S4K RAM. 3.5-inch hati-height drive 
bay (for imemal model). DOS 2. 10 or later. 

In Short: The FileSafe TD4440 and the FHeSate 
8000 Plus are well constructed and share the 
same powerful and flexible FileSafe software. 
The TD4440 performed well for a QIC-40 drive, 
limited orily by the speed of the floppy oontioller. 
The 6000 Plus, wtiOT tested with its MactF 
controller board, was the fastest drive we tested 
in backup and restore operations. 

CIRCLE sot ON READER SERVICE CARO 


proprietary MTlOl format for 101MB of 
data on a high-density DC 2080 minicar- 
tridge. If you use a 307-foot DC 2120 min- 
icartridge, you can store 124MB in QIC- 
80 format or 152MB in MTIOI on a single 
cartridge. Since this drive doesn’t use data 
compression to achieve this capacity, you 
don’t have the overhead necessary to sup- 
port compression or have to worry about 
errors being introduced. 

The FileSafe 8(X)0 Plus installs in a 3.5- 
inch drive bay. In contrast to the TD4440, 
the 8000 Plus has an aluminum chassis. 
The 8000 Plus uses a direct-drive motor, 
while a lead screw and guide pin are used 
to position the brass head to the tape, as op- 
posed to the lever-and-helix meAod us^ 
in the TD4440. This mechanism allows for 
more-exact positioning of the head to the 
tape, doubling the capacity of the drive. 
The drive writes 28 serpentine tracks using 
the MFM recording mode. Although the 
drive will read QIC-40 standard DC 20(X) 


tapes, it won’t write to them. Both Moun- 
tain drives rely on the Reed-Solomon ECC 
(error cotiecting code) protocol . 

If you choose to record in QIC-80 for- 
mat only, the drive attaches directly to the 
floppy disk controller, and installation is 
the same as for the TD4440. If you choose 
to write data to tape in the MTlOl format, 
you’ll need to purchase Mountain’s Mach^ 
controller board. The 8000 Plus combined 
with the Mach^ board list for $995. In both 
instances, the software verifies that all 
components of the system are functioning 
properly. 

If capacity and backup speed are impor- 
tant to you, you’ll find the 8(X)0 Plus plus 
the Mach^ controller board a winning com- 
bination. For one thing, the drive does the 
tape formatting while it is writing data to 
tape in MTlOl format: you don’t have to 
remember to prepare the tape before you 
use it. 

Aside from convenience and time 
saved formatting, the 8000 Plus saves you 
time in other ways. This drive was the fast- 
est in file-by-file backup and restore opera- 
tions of any drive we tested, often by a sig- 
nificant margin. A file-by-file backup of 
43.6MB took just under 9 minutes; restor- 
ing the same files to disk took slightly 
longer than 13.5 minutes. (Juite impres- 
sive for a DC 2000 drive. 

If you choose not to buy the Mach^ con- 
troller, you’ll find the data transfer rate to 
be limit^ by the floppy controller. A QIC- 
80 file-by-ffle bacloip of a 43.6MB disk 
took alniost 20.5 minutes; restoring the 
same files to disk took just over 20 min- 
utes. 

Don’t think you’ll be giving up c^iabil- 
ity by choosing speed and capacity. When 
running the 8(XX) Plus with the Mach^ 
while writing in QIC-80 format, the 
drive’s performance improves drastically. 
And you can choose the best format for 
you through the software, without chang- 
ing the hardware configuration. 

Since Mountain sells through distribu- 
tors, you can expect to pay 20 to 30 percent 
less than the list price for either of these 
units. Mountain also has several OEM 
agreements, so you may find Mountain- 
made drives with different labels. 

Both the FileSafe TD4440 and the File- 
Safe 8(X)0 Plus are top-quality minicar- 
tridge units that deserve attention. The 
8000 Plus, with the Mach^ controller 
board, is especially attractive because of 
its greater capacity, high-speed backup 
and recover rates, and its ability to format 
while writing data to tape. 
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"Uh, my system crashed and my file 
disappeared" 



“My secretary spilled a cup of coffee on 
my desk and it ran over my disk” 



“My dog ate my dotal' 



“Have you ever had one of those days?' 






“I’m sorry about those files but I’m sure 
there’s hard copy around here somewhere!’ 


“I don’t kturw what happened to the files, 
they just disappeared!’ 


“I put the files on the floppy and then 
someone must have taken my disk!’ 


‘leant believe that it's my fault, it’s 
your system’.’ 



“Someone must have been playing with 
my computer while I was oul to lunch!' 



“Nobody told me that I was supposed 
to backup!' 



“Well, it's a long story and I wouldn’t 
want to bore you..!’ 



7 think I'm in trouble here? 




As a manner of PCs, you’ve heard it all before. 
Every conceivable excuse and even a few that try 
your imagination. 

And every day the situation ^ts worse. More 
and more of your compare’s critical data is taken 
off the network and manipulated on desktop 
computers. By users who mean well, but bade up 
irre^arly, improperly or not at all. 

Which is why you should install Irwin Tape 
Backup Systems on your network today. 

Irwin Tape Backup Systems are fast, easy- 
to-use, and best of aU: they operate unattended. 

You set the time, the day and the files you 
wish to have backed up, and our sophisticated, 
powerful EzTape’softw^ will do the rest. 

You can bade up desktops individually, the 
network server or any combination of such devices. 

Irwin Tape Backup Systems are compatible 
with every major industry LAN indudiiig Novell' 
(2.0A, ELS, 2.1X and SET), 3Com: TOPS; 


IBM PC LAN,'Ar&T StarLAN," AppleShare' 
and others. 

We offer a wide selection of high-capadty, 
high-speed drives in both intern^ and external 
models. From 120 megabyte minicartridge 
drives to our high-perfrarmance 250 m^byte data 
cartriefee drives. 

Irwin Tape Backup Systems are available 
for PCs, PS/2' models, Macs, even laptops. And 
they work with multiple operating systems 
like Xenix, OS/2 and Macintosh*— in addition 
to MS-DOS. 

So don’t let your company’s valuable data get lost 
or damaged. Call Irwin today at 1-800-BACKUPl. 

And make everyone in your workgroup a winner. 

■mWIRT 

A Cipher Products Group 
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PAUNDROMECORP. 

The Personal 
Archivist 

by Bruce Brown 

Buying a tape drive seems like a logical 
step toward making backups easy enough 
that they’ll actually get done. Unfortunate- 
ly, the realities of maintaining an adequate 
number of backup files, making sure 
they’re rotated properly, and handling off- 
site storage can be daunting. The Personal 
Archivist (TPA) from Palindrome Coip. 
goes beyond the other systems review^ 
here by providing you with more than just 
hardware and software backup tools; it 
gives you a full tape backup management 
system. 

For $795, the company bundles two 
components in its backup management 
system — the highly rated ArchiveXL in- 
ternal tape drive (available separately for 
$500) arid TPA24, Palindrome’s own soft- 
ware ($295 separately). 

The ArchiveXL 55^ offered by Palin- 
drome is fully described in a separate re- 
view; briefly, it’s a solidly built, internal 
40MB QIC-40-standard drive. It fits in a 
5.25-inch half-height drive bay and hooks 
up to your floppy disk drive controller. 
With its cast-aluminum base and direct- 


FACT RLE 



T?w Pvraonal ArchMst 

Palindrome Corp., 710 E. Ogden Ave., #206, 

Naperville. IL 60563; (312) 357-4600. 

U«t Price: $795; ArchiveXL Model 5540 akme. 
$500; software akxie. $295. 

Requiree: IBM AT compatibie with empty half- 
hei^ drive bay, 512KRAM. 1M6 free h^ disk 
space. DOS 3.0 or later. 

In Short: A standard Archive unit with 
Palirxlrome's own backup software, The 
Persona) Archivist is initi^ slower than other 
products. But its purpose is to manage the entire 
backup process, including automaticalfy tracking 
multiple backups ar>d archiving inactive files; the 
result is less time spent with regular backups and 
less need for setting up and mariaging backups. 
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drive tape system, the Archive unit is built 
to last for a long time. 

THE SOFTWARE DIFFERENCE 

What makes the Palindrome system spe- 
cial, however, is the software. You need to 
allow approximately I MB of hard disk 
drive space for TPA24 to install its own 
programs, and to set up the extensive file 
catalogs that keep track of which tapes 
hold backups of which files. TPA requires 
you to start with enough tapes to back up 
all of your hard disk drive data three times 
over, plus two additional tapes. The pro- 
gram’s working rule — which you can 
change — is that a file isn’t adequately pro- 
tected until there are copies of it on three 
different tapes. 

TPA24 uses many rules for making de- 
cisions about managing the backup pro- 
cess. Other mies cover such questions as 
how often to back up files and when to mi- 
grate files — that is, erase files not recently 
used from your hard disk (as long as they 
have been sufficiently backed up). You 
can create special mIes for individual files 
or types of files, such as backing up all 
*.WK1 files daily, or you can use the same 
rules for all files. Palindrome suggests that 
you abide by the default mies until your 
files are all protected and you fully under- 
stand the program, at which point you may 
change them to suit your tastes. 

In addition to automatic archiving (let- 
ting the program tell you when it’s time to 
make b^kups and which tapes to use), 
you can manually force backups with 
TPA24's menu system. We ran our bench- 
mark tests using the latter option. Because 
TPA spends a great deal of time managing 
the backup system, the benchmark times 
are slower than QIC-40 systems that use 
ordinary backup software. For example, 
although the actual format of your files is 
the same as that used by other QIC-40 sys- 
tems, management overhead is increased 
because every time an individual file is 
backed up, a record of the time, date, and 
number of the backup is saved in TPA’s 
own format. 

Making the initial backup of our 43MB 
of data took over 36 minutes, and restoring 
that data took nearly 55 minutes — more 
than twice the time required by some of the 
simpler systems to restore the same 
amount of data. Even formatting a blank 
tape took longer than with most compara- 
ble systems: approximately 48 minutes 
compared with the more usual 44 minutes. 


fkiftunately , you only have to foimat all 
your tapes once. In addition, once TTA is 
in charge and has made ample copies of 
each file, subsequent backups will be 
much faster as the software avoids making 
unnecessary copies of files already ade- 
quately protect^. Palindrome estimates 
that this translates into a savings of 50 to 80 
percent of your normal backup time. 

During the course of this review. Palin- 
drome dropped the bundled price ftom 
$995 down to $795. But if the price still 


Palindrome’s The 
Personal Archivist 
goes beyond the other 
systems reviewed 
here — it’s a full tape 
backup management 
system. 


seems high, when you realize the value of 
full backup-management software — 
which tells you how to label your tapes, 
when to store them off-site, and even when 
to remove unused files ftom active dri- 
ves — this system seems like a bargain in- 
deed. Unless you or one of your employ- 
ees is fully conversant with backup 
management strategies and able to faith- 
fully implement them without additional 
help, the Palindrome TPA system can be a 
time and money saver. 


SYSGEN INC. 

Bridge-Tape 
Reliant Model 510 

by Catherine 0. Miller 


Sysgen is a relative newcomer to the tape 
backup market, having introduced its first 
tape drive product in late 1987. Yet Sysgen 
has demonstrated its commitment to the 
market with the two DC 2000 units re- 
viewed here and a DC 600 product called 
the MAXI. Sysgen has also announced a 
tape drive based on a new technology that 


PC MAGAZINE DECEMBER 26. 1989 












To be successful in today’s busines em'ironment, you 
need drive, determination and commitment. You also need 
the right products suppt^rcing you— keeping things running 
smoothly, on track and on schedule. Products that consistently 
meet operating specifications, and provide the dependability’ 
you can rely on. Products such as Mitsubishi disk driv'es. 

Just like you, Mitsubishi Electronics is also driven by 
success. We manufecture the latest in memory storage technol- 
ogy, and offer one of the broadest ranges of flexible drives in 
the industry today. Whatever your memory requirements, 
Mitsubishi has the drive you need— from 720 KB and 1.44 MB 
3.5" models to 360 KB and 1.2 MB 5.25" models, with a vari- 
ety of mounting and bezel configurations. 

As one of the largest suppliers of flexible 

disk drives in the wc^rld, Mitsubishi* 

continues to earn its reputation for 
product quality and ^ 

design innovation. - ' 


Mitsubishi also manufactures rigid disk drives that have 
the same incomparable dependability as the flexible drives. 
Every 5.25" rigid drive supports the high-density mode of the 
newer (RLL) controllers, with up to 65 MB formatted memory, 
as well as the standard-density mode of the (MFM) controllers 
used in today’s most popular systems, with up to 42 MB for- 
matted memory. 

So when you’re looking for reliable, high capacity disk 
drives, look to Mitsubishi. We’ll make sure you get a qual- 
ity drive. 

For the authorized Mitsubishi reseller nearest you, call 
1-800-556-1234, ext. 54 in the U.S. and Canada (in California 
1-800-441-2345. ext. 54).. 


MITSUBISHI 

ELECTRONICS 



MusuKshi Electronics America. Inc., Information Systems Division, 'Wl Knox Street. TorrarKC. CA 'X)502. 

Mitsubishi Ekctnc Sales Canada, IrK., S885 ^Uxidbinc Avenue, Ontario LIR SGI. 

® I'W Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Image courtesy of Software Publishing Corp. 
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The HP DeskJet PL 



It prints copy that looks like 
a connect-the-dots game. 
And it sounds like a war 
zone The dot matrix printer. 
Why put up with it? 

The HP DeskJet PLUS 
printer uses advanced ink- 
jet technology to deliver 



The S995* HP DeskJet PLUS printer. 



US vs. the dot 


Speed: You’re not 
getting any younger. 


Rubble, rubble 
everywhere. 


Connect the dots. 


Earplugs not included 


laser-quality text and 
graphics. It’s also compact. 
And very quiet. 

And at only $995, it could 
spell the end for most dot 
matrix printers. Because 
there’s hardly a printing job 
that DeskJet PLUS can’t do 


faster, quieter and better. It’s 
even reUaWe enough to carry 
a 20j0(X)-hour MTBF rating. 

Of course, DeskJet PLUS 
works with all your mqjor 
software and with einy 
IBM-compatible PC So call 
l-800-752-090a Ext. 712 J 


for your nearest authorized 
HP dealer and see for yourself. 

There’s no comparison. 

There is a better way. 

ra HEWLETT 
^KM PACKARD 
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DC 2000 TAPE DRIVES 


allows random access to data stored on 
tape, letting the drive operate much like a 
standard disk drive. 

The external Bridge-Tape ($695) has a 
42MB capacity; a PSA 1030 adapter is an 
extra $70. Reliant Series 500 drives have a 
72MB capacity; the internal Model 510 
lists for $800, while the external Model 
5 1 5 carries a list price of $ I ,(X)0. The Reli- 
ant drives require a controller. The PT Kit 
($195) includes a controller for the PC- 


standard bus; a controller for the Micro 
Channel bus is included in the $250 MTA 
kit. 

The Bridge-Tape and Reliant drives 
have little in common other than that both 
are marketed by Sysgen. The Bridge-Tape 
drive and software are made by Colorado 
Memory Systems; the 8-bit adapter card 
included with the drive is manufactured by 





lOuaiOA T«iat 77274 • Ttl 


Our Printer Sharing Unit 
Does Networking! 


tu* 

TahaourMaatarSwileh ' atoprnatcaM 
•htnngtMvica. oomtww * wrth MasiarNat * 
nahwoflung tottwar* tor PCe. and you «« 
gol an niograMd aotuinn (or pnntar and 
piotMt sharing. Ms iransfsr. aiactron« mad 
and a KM mo*« 01 couno you can ado 
tnaro modama, mna. and nwnframM or 
acc oaa iha natwork tarnoWy Inalataaon 
and oparation « vary ssnola 
kdrMrMa 

Or you can uaa Itia (ilaslar Stwilcfi to 
kr* any computar or partohoral a sanal 

or paraM inlartaoa Tha Mdch accapts 
OMT 20 commands tor controdirig tha flow 
at data R may Da oparatad aulomaticaiy. 
Dy command, or with mlaractivomaiHit Its 
Dwflar « axpandabia to one magaDyis and 
hoMa up to 04 simultaneous pba The 


MastarLInh ' uMfy (MMIta tor PCs 
comas wrih avary unR and untaashas ttia 
power ottoaswWch with Its mamoty-rasidanl 
access to the commartos and inarx« 

Otftar Pradtosfa 

IMS have a tufl Una ol oonnactrvity soMana 
fl you fusi ««rtt pnntar ahanng wave got 


U^VROSE 

ELECTRONICS 

- Ca yarrs . 


Al Roaa Ele c t r onics, wars not aabshad 
unta you're satahad Thart why we have 
thousanda ol cua to mar s around iha world 
■toluttng large madarm. and tmal 
Dusmaesaa. facionas siorat. aducabortai 
■nsbtutioris. and Faderri, stale, and local 
govamments iMt bat* our products with 
tul McTvscal support, aona-yaar warranty 
and a tfwty-day monay-badi guarantaa 

Call now tor literature or 
more information. 

(800) 333-9343 
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Sysgen. Conversely, both the internal and 
external versions of the Reliant are manu- 
factured entirely hy Sysgen. 

BRIDGE-TAPE 

The Bridge-Tape is an attractive and com- 
pact 2.2- by 6- by 10-inch (HWD) external 
unit with a capacity of just over 40MB , yet 
it is not QIC-40 compatible, as are most 
drives we reviewed with that capacity. It 
doesn’t have the installed base enjoyed by 
the other non-QIC-40 drive with that ca- 
pacity, Irwin's 2040, but the Bridge-Tape 
did turn in solid performances on our per- 
formance tests. 

To install the Bridge-Tape unit, you 
must first install the adapter board. It must 
be installed in expansion slot number 6 or 
7, so if you have other cards in these slots, 
you’ll have to move them. The floppy disk 
interface cable plugs into the adapter 
board, and the c^le that comes with the 
unit connects the adapter board to the flop- 
py disk controller. Instructions for installa- 
tion in several types of PCs, including the 
XT, AT, and PS/2 models 30, 50, 60, and 



Sysgen Inc.. S56 Gibralter Or.. Mdpdas. CA. 
95035; (800)621-2151. 

Bridge-Tape (left) 

List Price: $^5; with PSA 1030 adapter card. 
$765. 

RequIfM: 256K RAM. DOS 2.1 or tater 
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Reliant Model 510 (right) 

Lie! Price: Reliant Model 510 (Internal). $800; 
Reliant Model 515 (external). $1 .000; PT KK (AT 
bus oontroller card). $195; MTA Kit (Miao 
Charv>el bus controller card). $250. 

Requires: 384K RAM. one B-bit expansion slot 
one half-height drrve bay (for internal model 510), 
DOS 2.0 or later. 

In Short: Sysgen's two products have little in 
common. An exterr^al backup unit with a 42M6 
capacity, the Bridge-Tape offers solid 
perforrnarTce at a reasonable price Its greatest 
limitatKxi is its proprietary format Masterminded 
by (ts own controller board, the 72MB Reliant 
gives good but not stellar performance. It follows 
the QIC-24 starxtard, a format commonly used for 
DC 600 drives. 
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FREE ABC Monday Night Football Interactive Demo Disk with exclusive bonus plays. 
See specially marked 10 packs of Sony' Floppy Disks. 



the executive suite, Dodds, 
you'll have a company car, 
an unlimited expense account 
and Sony diskettes” 


T JF y hen you think about 
I Ft M it, ith only fitting that 
^ leaders of industry 

W W insist on the leader 

in magnetic media: Sony 

Ever since the introduction 
of the first tap)e recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

Thath why today Sony is a 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.5" disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally we had quite a 
head start when the others 
finally decided on playing follow 
the leader. 

And the same engineering 
and technology we applied to 



SONY 


create the finest magnetic media 
for our 3.5" floppies was applied 
to all of our magnetic computer 
media. So our 5.25" floppies are 
remarkably reliable, too. 

Thath why people who abso- 
lutely can’t afford to lose their data 
insist on Sony 

But for those at the top, insist- 
ing on Sony disks isn’t just a sign 
of high standards, ith also a sign 
that you’ve arrived. 



C 19B9 Sony Corporition of Amorica. 
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80, are clearly described in the manual. 

The Bridge-Tape uses a direct-drive 
capstan motor. It writes data to tape at a 
density of 8,62 1 bits per inch in a 24-track 
proprietary serpentine format using MFM 
recording. 

Before using a tape, you must format it 
in the drive in which it will be used: you 
can't buy preformatted tapes for this drive, 
if you attempt to use a tape that hasn't been 
formatted in the drive, you'll receive an er- 
ror message that doesn't clearly state the 
nature of the problem. It took just over 5 1 
minutes to format a tape, less than the esti- 
mated S5 minutes. 

The well-designed and flexible Bridge- 
Tape software can be run via menus or 
from the command line, with all the pro- 
gram’s options available in each mode of 
operation. Data on up to 90 tapes can be 
linked together via the software. 

While Bridge-Tape doesn't support im- 
age backups, it does offer many file-by- 
file backup options. You can choose to 
back up all the files on a disk, lagged files, 
files in a specified directory, or only modi- 
fied fries. Performance on our Full Disk 
Backup test was better than most of the 
other systems, taking just over 20 minutes 


DC 2000 TAPE DRIVES 


The performance of 
Sysgen’s Bridge-Tape 
on our Full Disk 
Backup test was the 
best of any drive that 
needed to span two 
tapes to back up all 
the files. 


to back up a 43MB drive. It was the best 
performance of any drive that had to span 
two tapes to back up all the fries. 

Restore options are just as robust as 
those for backup. You can restore fries to 
any drive or directory and can tag fries to 
be excluded from the restore operation. 


You can also choose to write to disk only 
those fries that are not already on the disk. 
Restore limes were less impressive than 
backup times, taking just over 22 minutes 
to restore the 43MB on tape. 

You can set up a schedule for automat- 
ic, unattended backup, listing up to eight 
backup appointments. The automatic 
backup support is flexible, allowing you to 
do a selective backup at certain dates and 
times or on certain days of the week. You 
can also execute batch fries with the unat- 
tended backup option. 

Version 2.07 of the Bridge-Tape soft- 
ware supports 1X)S 4.01 but has a minor 
bug. When backing up fries, you receive a 
message slating that DOS SHARE viola- 
tions have occurred and that the fries in 
question weren't backed up. Yet the fries 
really have been backed up; when it's time 
to restore the fries, they are on the tape and 
can be restored successfully. Sysgen was 
working with Colorado Memory Systems, 
the manufitpturer of the software, to rectify 
the problem when this issue went to press. 

REUANT MODEL 510 

The internal Reliant Model SIO evaluated 
here fits comfortably in a 3.5-inch drive 



PC World readers voted it the Best Relational 
Database of 1989. InfoWorld named it Database 
Product of the Year. And Software Digest described 
it as “much easier to use than its competitors” 

We’re talking about dBASE IV* 

The latest and most powerful version 
of dBASE* software. With the new 
Control Center for intuitive ease-of-use. 


wdMEB 


1988 


n 


But the innovations don’t stop there. 
Because a new update is coming in &e near future. 
Namely, dBASE IV Version 1.1. A powerful upgrade 
that can be yours free— if you buy Version 1.0 now. 

What’s mote, with the purchase 
of dBASE IV \fersion 1.0, you’ll also 
receive your choice of one of the 
following four items absolutely free: 


★★★★ 

h»jr Star 
Kaiinu 


Tlib oMer «Uy appUct to dBASC [V to and 4BASE IV DrfdofKi^ E41lioa U> paduffn pwdiawtf between SqKcaiber 1 1969 and tlw Aral cuatooKf fhlp date of dBASE IV LLTrainiiifitiiK-dumfciruscaiaRntulartY 
wtmluledAxhtteiTjir farilHt dBAMi IN intnin8i>>urv Nta t!i>>dluriai s«c-iainin8<aci>iL'>uliinRU!< DRAV AFFLM sEatailtdilenhilcMjniliolaM rhivoftri)b«>Jmihrl'\ anJLanadaieily UmlwherepoihitMciI 






BACKUP 

DC 2000 TAPE DRIVES 


bay. The Reliant's controller card, occu- 
pying an 8-bit expansion slot, connects di- 
rectly to the drive via a 37-pin connector 
cable; several jumpers and switches on the 
board must be set. Although instructions 
for setting the switches are clearly present- 
ed in the manual , the jumper settings aren’t 
referenced. 

An installation program installs the pro- 
gram on your hard disk to the directory you 
specify. It also asks if your system has a 
r^-time clock and whether you require 
automatic backup support. Without warn- 
ing, the installation program alters your 
AUTOEXEC.BAT file to support the Re- 
liant's operation. 

The 72MB Reliant relies on a direct- 
drive capstan motor to move its brass 
read/write head. It writes data to tape at a 
density of 10,000 bits per inch in a 26- 
track serpentine QIC-24 format using 
GCR (Group Character Recording). This 
recording scheme allows the Reliant Mod- 
el 510 to pack more data on standard DC 
2000 tape. 

One of the nicest features of the Reliant 
is its ability to format as it backs up, elimi- 
nating the need to spend additional time 
formatting or spend extra money for pre- 


One of the Reliant’s 
nicest features is its 
ability to format as 
it backs up, elimin- 
ating the need to 
spend time formatting 
biank tapes or buy 
preformatted tapes. 


formatted tapes. No time was lost in back- 
up and restore operations, but the times 
weren’t as good as was hoped for in a drive 
with its own controller. It took about 23.5 
minutes to back up 43MB of files, and 
21.5 minutes to restore the files on tape 


back to the disk. Nearly 10 minutes of the 
backup operation were spent trying to find 
the erid-of-tape data arid rewinding the 
tape. 

Some time was gained by performing 
image backup and restore. It took 18 min- 
utes and 25 seconds to back up the same 
43MB, and 18 minutes and 23 seconds to 
restore the same files to disk. However, 
you lose the ability to specify individual 
files by choosing to back up in image 
mode. 

The full-featured Reliant software. 
Version 1 . 10, consists of three programs. 
IBACK supports image backup and re- 
store operations, FBACK provids file-by- 
file operations, and TAPUTL includes 
tape utilities, batch file management, and 
automatic backup settings. While these 
programs will run either through a menu 
system or via command line, some fea- 
tures ate available only from the commattd 
line. For example, you would have to use 
the command line to restore a group of files 
fiom tape to a different directory on-disk. 

Backup options irKlude the ability to 
append files. You can back up and restore 
fUes, specified groups of files, directories, 
subdirectories, or the entire disk. You can 


Get2fee 
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You'll gel an upgrade to dBASE IV U FREE, plus your choice cifoneqfihe JbEouing: PerFORM forms processing scftame, S200satmgs certificate for a 
dBASE IV training course. DRAW APPLAUSE presenlalion software, or dBASE IV Video Training 


PerFORM, the award-winning dBASE- 
compatible forms processor. A $295 retail value. 

A $200 savings certificate good toward a two- 
day Ashton-Tate sponsored dBASE IV training course. 

DRAW APPLAUSE^ for sophistiated presen- 
tation graphics and special effects. A $495 retail value. 

The “Moving Up to dBASE IV” VHS video 
package for training one individual or an entire 

dBASE IV dBASE. DRAT APPLAUSE, AslKonTse and Ihe Astilon-TaK Ingoair rcftMctvd trademarluof A^uwi Tai< 
RBrtuoftbnrmpccinTCOinpanin l^rPORMOnignctandRIIcr Cl4^ IWDdnnalMinolafty, inc 

aRCLE5190N RE. 


organization. A $395 retail value. 

But remember; this is a limited time offer. 

So contaa your Ashton-Tate dealer for details novy 
or call 800-437-4329, ext. 1400 for mote information. 
And see how much more you can get with IV 

.v4 AshtonTate' 

itaiinn Oihcr product names used herein have been used lor tdemificaiian purposes only and may be tradc- 
bic Owponikm All righu reserved. 
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TheRxikies 

Gibraltar 
But wur Data 



CompacTape"' 


3M diskettes, data cartridge tapes, computer 
tapes and rewritable optical disk cartridges. 
If you think some things in life are worth 
keeping- like the results of your hard 
work- we have a simple solution. 

Put your data on 3M media. 

It’s rock solid. 






For more information about 3M's full line of data stonge products, 
phone 1-800-888-1889 ext. 15. CIRCLE 521 ON READER SERVICE CARD 
*01938 CHAPPELL & CO. (Renewtd) AU Rights Reserved. Used by hmibnon. 



choose whether to verify backup/restoie or 
compare the tape with the disk. 

Although CHKDSK indicated the disk 
was unchanged when the Reliant restored 
files from tape to disk, we were unable to 
boot the computer from the hard disk 
drive. Although we were able to access all 
the files on the disk, we were unable to 
copy the DOS system files to the disk so 
that it would be bootable. Apparently the 
restore operation altered the boot sector of 
the disk in such a way that it was unable to 
receive the IX)S system files. Sysgen was 
aware of the problem and issued a correct- 
ed Version 1.2 of the Reliant software as 
this issue went to press. 

Sysgen’s technical support staff was 
helpful and knowledgeable about both 
drives, making it easy to work through the 
problems we encountered. Although a lit- 
tle on the expensive side, both the Bridge- 
Tape and Reliant were solid performers. 


TALLGRASS TECHNOLOGIES 
CORP. 

TG-1140 

by M. Oavid Stone 


The TG-1 140 from Tallgrass Technol- 
ogies is nothing if not flexible. The system 
can function as an internal or external tape 
drive, connected either to the floppy disk 
controller or its adapter board, instead of or 
in addition to a B: drive, and in a classic 
PC/XT/AT system or in a Micro Channel 
architecture machine. In addition, you can 
use either DC 2000 40MB tapes or the new 
60MB Carlisle DC 2000XL extended 
length tapes. 

The TG- 1 140, priced at $495, is a QIC- 
40 internal unit based on a direct-drive mo- 
tor. The drive connects to the floppy disk 
controller, but if you have a B: drive, a $95 
adapter card allows the tape backup unit 
and floppy disk drive to coexist. A $179 
upgrade kit, complete with the adapter 
card, case, and cable, lets you turn an in- 
ternal unit into an external system. Tall- 
grass provided the internal drive and the 
PC/XT/AT upgrade kit; all tests were tun 
with the drive installed as an internal de- 
vice hooked to the floppy disk controller. 

HARDWARE INSTALLATION 

Hardware installation of the TG-1140 is 
simple. If you don’t have a second floppy 
disk drive, just install the half-height tape 
drive in the B: drive bay and slip the drive 
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TG-1140 

Taitgrass Technologies Corp. 

11 100 West 82nd St.. Lenexa. KS 66214; (800) 
TAL-GRAS, (913) 492-6002. 

List Price: $495 (internal); adapter card. $95 
(availabte in both PC/XT AT and PS/2 versions): 

$1 79 (or exterr^ cortversion kit with adapter 
card. case, and cable. 

Requires: 384K RAM. DOS 2.0 or later 
In Short: The key word here is flexibility. The 
Tallgrass TG-1 140 can function as an intern^ or 
external tape drive. cor>r>ected directly to the 
floppy disk controller or by way of an adapter 
board, arxj in a classic PC AT system or in the 
MCA-bus PS/2. The features you need should be 
somewhere among these choices. 
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B: connector onto the tape drive's edge 
connector. You then plug a power connec- 
tor into the unit. If you do have a second 
floppy disk drive, unplug the drive cable 
from the floppy disk controller, plug it into 
the tape drive card, and connect a ribbon 
cable between that card and the disk con- 
troller. 

To upgrade, install the drive in the 1 .5- 
by 5.75- by 6-inch (HWD) external case, 
then plug the cable into the connector on 
the back of the adapter card. (According to 
Tallgrass, installation for the PS/2 version 
is similar, but it of course requires a differ- 
ent adapter card.) 

The accompanying software is so easy 
to use that you probably won’t need the 
manual unless you want to use the com- 
mand-line mode for batch operation. 
When you start the program, the menu pre- 
sents you with Backup, Restore, and Utili- 
ties options. (You can work only in file- 
by-file mode; image operations are not 
available.) Choose Backup and you gel 
three options: Selective, Total, or Modi- 
fied files only. Simply select the kind of 
backup, enter the drive to back up, a vol- 
ume title and password (optional), and 
specify whether or not you’ll use the com- 
pression feature. 

We did not test the compression fea- 
ture, but according to Tallgrass, it typical- 


ly yields a 2 to I ratio. This translates to 
80MB of hard disk files on a 40MB tape, 
or 120MB of files on a 60MB tape — but 
using the feature generally adds time to the 
backup. 

RESTORE MENUS 

The restore menus are also simple to un- 
derstand and use. More importantly, the 
restore feature tries to save you from mis- 
takes. If you set the software to overwrite 
files on disk, it warns you before starting 
the restore and waits for permission to con- 
tinue. Even then, the software did not 
overwrite read-only files on our tests. 

Performance times for the TG-1 140 
were well within the expected range: the 
backup time for 40MB was 25.5 minutes; 
restore time was 21.75 minutes. Backing 
up a single directory took a tolerable 42 
seconds; restoring it, 19 seconds. Be 
aware that the software can restore only to 


If you set the TG- 
1140’s software to 
overwrite files on 
disk, it warns you 
before starting the 
restore and waits for 
permission to 
continue. 


the same path from which the files origi- 
nally came, although it is possible to speci- 
fy a different drive. 

On PC Labs tests, the TG-1140 had 
nouble restoring files from some prefor- 
matted QIC-40 tapes (available from Tail- 
grass for $34.95). These problems disap- 
peared after reformatting the tapes on the 
test unit. 

The system took nearly 39 minutes to 
format a 40MB tape on an IBM AT — a- 
bout 3 minutes longer than Tallgrass 
claims. On an XT or PC, Tallgrass claims 
a hefty 72-tninule format time. 

One problem with the TG-1140 was 
that it added some garbage at the end of the 
error log. Tallgrass claims to have fixed 
the problem in its current in-house version. 
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which was not yet at beta test level when 
this article went to press. 

Overall, the TG-1 140 is a solid backup 
system, which itself is backed up by a 
three-year warranty. And since the TG- 
1 140 is easily adaptable to a variety of con- 
figurations, you won’t have to worry about 
outgrowing your investment. 


TECMAR 

Tecmar QT-40i 
Tecmar QT-40e 

by Robert Kendall 

Tecmar offers its 40MB tape backup unit 
in functionally identical internal and exter- 
nal versions. The $595 QT-40i internal 
unit fits an AT drive bay; and a PS/2 ver- 
sion is available for the same price. If you 
can’t spare a drive bay but can part with 
more cash, you can opt for the $795 QT- 
40e external drive. This system requires 
Tecmar’s $179 Floppy Tape Controller 
(add $20 for the Micro Channel version). 
Tecmar sells unformatted DC 2000 tapes 
for the units at a rate of two for $79. 

For users with larger hard disks, the 
company also markets a complete line of 
high-capacity backup alternatives. Internal 
and external DC 600 tape drives with 
60MB and 150MB capacities, 1.3GB 
DAT and 2.2GB helical-scan tape units 
round out Tecmar’s backup product line. 

INSTALUNG THE QT-40i 

You install the QT-40i just as you would a 
second floppy disk drive. If you already 
have two floppy disk drives and want to 
put the tape drive in a third bay. purchase 
the Floppy Tape Controller and connect 
the QT-40i to it with the vendor-supplied 
cable. (Tecmar provides a Y-cord for 
splicing into a power supply connection if 
you don’t have one that’s free.) 

Even if you have no drive B: installed, 
you may want the controller card. Some 
features are available only if you tun the 
backup software from a floppy disk (or a 
RAMdisk), and without the controller, 
you can’t access the tape and floppy disk 
drive at the same time. The vendor also 
warns of possible incompatibilities if you 
run the tape drive from your system’s flop- 
py disk controller. 

The QT-40e is a compact, sturdy exter- 
nal unit. This belt-driven drive connects to 
the Tecmar controller card and draws pow- 
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er from either Tecmar’s optional External 
Power Supply or from your PC via an in- 
ternal power supply connector plugged 
into the card. 

Our QT-40i test system came with Tec- 
mar’s proprietary QTOS software, but the 
vendor will substitute Sytron’s SY-TOS at 
the buyer’s request. According to the com- 
pany, SY-TOS is harder to use but offers 
extras like password security and the abili- 
ty to back up non-DOS sectors. 

QTOS provides a great deal of flexibili- 
ty from an easy-to-use interface. You can 
do an image or file-by-file backup of an en- 
tire logical drive (but not more than one 
logical drive at a time). You can back up 
only files with the archive bit set or any 
specific directories and files you tag from 
an on-screen directory tree. The program 
lets you overwrite the current tape contents 
with each new backup or start each back- 
up as a separate volume on the tape. 

You can do a file-by-file restore of an 
entire volume or only tagged directories or 
files. You also have the option of renaming 
files and subdirectories to change their re- 



Tecmar 

6225Cochfan Rd. Solon. OH 44139: (800) 624- 
8560. (216) 349-1009 

07-401 

List Pries; $595 (choice 3l internal floppy dnve 
connector or Tecmar Floppy Tape Controller 
card). 

Requires: 51 2K RAM, hard disk drive. DOS 2.0 
or later. 

CIRCLE 606 ON READER SERVICE CARO 
QT-40e 

List Prioe:$795: Floppy Tape Controller. $179 
($1 99 tor MCA version). 

Requires: 512K RAM. Tecmar Floppy Tape 
Controller card, hard disk, DOS 2.0 or later. 

In Short: These funchonally identical internal and 
externa) drives from Tecmar don't provide 
exceptiona) speed, but they did prove reliable 
and flexible. Teemar's proprietary QTOS software 
includes such features as data integnty 
verification and network support. 
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store destinations. As a safety precaution, 
you may choose not to overwrite files that 
already exist on disk. During backups and 
restores, a progress screen displays 
elapsed time, estimates the time left, and 
lists any errors. 

QTOS allows automatic backups at a 
specified time and date. It lets you initiate 
backups from a batch file and will even 
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create the batch file for you. Other features 
include data integrity verification and net- 
work support. By the time you read this, 
data compression should also be available. 

TESTING THE QT-40i 

The QT-40i performed our tests accurately 
and had no trouble with hidden, system, or 
read-only files. During the full file-by-file 
backup test, it performed a little on the 
slow side, requiring about 25.5 minutes. It 
proved downright sluggish in restoring this 
data, taking over 50 minutes. 

When the program ran from drive C: for 
the flie-by-file backup and tried to back up 
the QTOS executable file, it caused a DOS 
error message, since the file was open for 
overlays. The only way around this is to 
exclude QT.EXE from the backup or ran 
the program from the floppy disk drive (we 
took the second approach). The vendor 
says this problem arises from an incom- 
patibility with DOS 4.01 and will be fixed 
in the next release. QTOS's use of overlays 
also precludes it from restoring an image 
backup to the same disk from which the 
program is running, forcing us to load it 
from drive A: to do this test. 

The package’s out-of-date documenla- 
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YDU1MDIIFL11YID 
WIN HllMIHNN HnV[flM[ 
ERRDH IN OUR IRPE BACKUP. 


what does it mean when we say Mountain 
tape backup systems have an unrecoverable 
error rate of 1 in 10'^ bits? Well, think of it this 
way. Statistically, you’re more likely to hit the 
jackpot in the Massachusetts, Rhode Island, 
Oregon, California and Colorado lotteries. 

All of them. Before you would lose a single bit 
of data while backing up your computer 
with Mountain. 

That’s just one reason people think of 
Mountain more often than any other for error- 
free tape backup solutions. Mountain reliability. 
From 40 megabytes to 2.2 gigabytes. 

Call (800) 458-0300 Dept. lOOA 
for more information. 



^Mountain 
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When your LAN goes down, there’s a lot at stake. Millions 
of doliars, for exampie. Important data. Even your job. But now 
there’s Bernoulli* for Noveil* NetWare.* The simple 
security solution that can pay for itseif in iess 
than six minutes of prevented downtime 
Downtime isn’t cheap. In fact, 
a recent study concluded that 
Fortune 1000 companies lose 
over $34,000 per downtime 
hour, or $4.16 million a year.* 

No matter 

what size your 
company may be, 

Bernoulli could save you a lot of 
needless waste. Because if the primary 
server drive fails, you just put a preconfigured removable 
disk in the Bernoulli Drive and you’re back on-line. 

Bernoulli lets you quickly save data to removable disks, 
so infrequently used files can be archived, saving premium 


BERNOUm 

MEANS SECURITY 
FOR YOUR DATA 


TESTS) 

AmtOVEO 


hard disk space. Then, Bernoulli lets you bring data back on- 
line immediately by simply inserting a disk, without time-con- 
suming dump/rgstore commands — we 
call it “active archiving.” 

And Bernoulli at the 
server is the ultimate 
network security tool, 
allowing you to remove 
sensitive databases from 
the system and lock them 
away on Bernoulli Disks, up to 
44MB at a time. And with indus- 
try-leading reliability, Bernoulli for 
NetWare protects your data like no 
other system can. 

Call 1-800-777-6649 for free literature or talk to your 
nearest Bernoulli reseller. Then next time your network 
goes down, remember, Bernoulli for “ _ - 

NetWare could be paying for itself. Again. 

ftyrrenkifiaton^mikibcni. 


* Source: lnfor>etics trK.. Santa Clara. CA. BerrKiulli is a registered trademark of and Berrxxjlli Means Security For Your Data is a trademark of Iomega CorporatKX) Novell and NetWare are registered 
trademarks of ar>d Novell Labs Authorized Tested And Approved NetWare Compatible is a trademark erf Novell Corporation 
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EDITOR’S CHOICE 


• Excel 40AT 

• FileSafe 8000 Plus 


In our June 27, 1987, review of EXT 
2000 tape backup units, we found the 
products to be unreliable and slow. 
The drives we’ve reviewed here have 
improved considerably on both 
counts. 

The speed of a drive that attaches 
to the floppy controller is limited by 
the speed of the controller itself, and 
those using their own controllers 
approach the speeds of DC 600 
drives. The operation of nearly every 
drive we tested was trouble free (with 
the proper controller card) and all 
featured solid construction. 

The $499 Everex Excel 40AT 


Roppy Tape System was the fastest 
QIC-40 drive we tested. Its robust 
software gives it an edge over other 
DC 2(XX) drives in its price and 
performance range — easing backup 
hassles for beginning and advanced 
users alike. Installation is a breeze, 
too. The system’s only stumbling 
block is met during image backups of 
partitions larger than 32MB. 

If speed and capacity are most 
important to you. Mountain’s 
FileSafe 8(XX) Plus with its Mach^ 
controller board ($995) was both the 
fastest during large backup/restore 
operations and the most flexible in 
terms of storage and format options. 
Mountain’s FileSafe software 
continues to offer nearly every 


backup feature you would ever need. 
It also offers the ability to record data 
to tape in either of two formats: the 
standard QIC-80 format for 83MB, or 
Mountain’s proprietary MTlOl 
format for 101 MB of data on a high- 
density DC 2080 minicartridge. 

A special mention goes to the 
Tallgrass TG- 1 140 (and to maker 
Colorado Memory Systems) for its 
use of data compression to increase 
the capacity of a standard DC 20(X) 
QIC-40 tape to 80MB and an 
extended-length tape to 120MB. 
Although backup and restore speeds 
are unexceptional, at $495 (and even 
better, $399 for Colorado Memory 
Systems’ Jumbo 120), this is the best 
megabyte-per-dollar deal going. 


tion was of no help in resolving these prob- 
lems. The manuals don’t even mention 
that the Tecmar controller will work with 
the QT-40i internal drive, much less that 


you must use it when you run the program 
from a floppy disk. 

These problems aside, Tecmar’s tape 
drives proved reliable and versatile. You 


won’t get blinding speed, but the full-fea- 
tured QTOS software and the Tecmar con- 
troller provide more flexibility than many 
competitors offer. ■ 



' and dfesigned’for today's video generation. 

The world’s first 16;hit vlcleo card tTiat displays VG/V 
text & graphics qn'JV.or VGA menifors! 

■ . . Records presentation •&ar7/rna//onso//iva/'e 
• onto. VCRs/video tape— conforms to NTSC 
.■ TlSIZOA broadcast quality. Genlock capability. 

Available at leading computer stores. ^ 








Add Tkese Extras 
For Notnin^ Extra. 


Create logos 
with circular text 


point 
edit for more 
finisheJ images 


Rotate text to 
enhance charts 


Highlight objects or text 
with sweep effects 



Intixxlucing Draw Partner, ""a drawing package that adds power and pizzazz to a presentation 
without costing one cent extra. Designed especially to work with Harvard Graphics™ 
m Software Publishing Corporation, this new accessory is free with every purchase 
of Harvard Graphics. 

Draw Partner combines the advanced tools you ’Ji oo kfor in a high-end draw 
ing program with the ease of use Harvard Graphics is famous for. Users can now 
zoom in for detail work. Point edit for finely tuned images. Sweep, rotate or flip 
text and objects. Even create dazzling logos with circular text. And thaPs just 
for starters. Match up Draw Partner with number-one selling Harvard Graphics 
and you’ve got the most powerful presentation graphics solution available. 

So talk to your dealer and find out how to get a lot of extras for nothing. But 
do it soon. Nothing this good lasts forever. 


Cunvrrt H«iv«t(l GrapKic* u*m: • 
Run* on IBM PC «nJ MS DOS c 


f ywur JeaUr to purcKaae 1 )mw Partner *cparatcly at a special irttroJuetory price. 

npatitlea. C19S9 N>ftware PuliIitKing Corpontion, 1901 Landing Drive, NkninUin V'iee^ CA 94039-7210 


SR 


SOFTWARE 
\^Pl^BLISHING 


FOR DEMONSTRATION DISKS CALL 1-800-345-2888 OPERATOR 53. 


GRAPHICS 



There’s no denying that device indepen- 
dence and totally scalable drawings give 
vector-based graphics an edge in business 
applications. Still, there are times when 
nothing but a bitmapped picture will do. 

True, bitmapped paint programs are 
constrained by the resolution and color ca- 
pabilities of the display adapter, and yes, 
they do hog every available ounce of mem- 
ory — but they remain the only way to cre- 
ate photographic images. 

It is impossible to talk about paint pro- 
grams without discussing the hardware 
they support. A VGA display with 16 si- 
multaneous colors in high resolution (640 
by 480 pixels) or 256 on-screen colors in 
low resolution (320 by 200 pixels) endows 
even inexpensive programs with the ability 
to create high-quality pictures. The pro- 
grams reviewed here. Deluxe Paint II, PC 
Paint, PC Paintbrush IV, and Splash!, all 
list for just about $100. 'Thc.sc take full ad- 
vantage of the VGA standard by letting us- 
ers choose on-screen colors from a hard- 
ware palette of over a quarter million hues. 

Hardware support separates the low- 
cost piugiams bom the hi^-end. As shown 
in the sidebar “The Graphics Adapter 
Link" the more-sophisticated programs 
deliver higher-quality images, in part be- 
cause they support specific adapters. 

Additionally, more-advanced pro- 
grams like VCN Concorde support film re- 


by Luisa Simone 

Low-cost paint 
programs may not all 
support the higher-end 
hardware of the more 
sophisticated and more 
expensive packages, 
but they are catching 
up in other areas 
of functionality. 

cotders, and ZSofl’s PC Paintbrush Plus 
for Windows takes advantage of expanded 
memory. (Significantly, Electronic Arts’ 
Deluxe Paint II also supports EMS), This 
feature is important since because of mem- 
ory constraints, many low-end paint pro- 
grams restrict the image size to several 
hundred pixels of height and width. That 
translates to just a few square inches when 
printed out on a 300-dot-per-inch laser. 
Access to film recorders and the ability to 
use additional memory for larger images 
result in higher-quality output. 


'The good news is that many feamres of 
high-end paint programs are migrating 
down to low-cost packages. While the way 
they implement tool sets may be less so- 
phisticated, the functions they can perform 
are nevertheless amazing. In fact, the per- 
fect low-cost paint program — if it existed — 
would be an amalgam of the four products 
reviewed here, meeting every criterion 
listed in the summary of features. 

Recent attention given to low-cost paint 
programs has focused on the search for 
ever more powerful tools. But unless you 
require specialized features — like the ani- 
mation routines in Autodesk’s Animator or 
Paul Mace’s GRASP — these four pro- 
grams will meet your needs. 

More attention should be paid to bow 
well low-end products address output is- 
sues. Creating an image in a paint program 
is just the first step; translating proprietary 
formats into industry standards like .PCX 
and TIFF, converting color screen images 
to black-and-white printer files, or creating 
screen shows complete the process. 

Finally, by offering an easy-to-use in- 
terface, these programs benefit the occa- 
sional user who can invest only a few 
hours of learning bme. The payoff is paint- 
ing that is limited less by the constraints of 
the hardware or the tool sets of the soft- 
ware than by the clarity and colors of your 
imagination. 
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LOW-COST PAINT PROGRAMS 


Deluxe Paint II 

All reviews by Luisa Simone 


Deluxe Paint // ($99.95 from Electronic 
Arts) doesn’t just give you custom 
brushes, it gives you power brushes. The 
metaphorical bmsh is the only means to 
use patterns, or skew, rotate, and flip an 
image. Even resizing requires that you 
treat part of the painting as a bmsh and ac- 
cess the halve, double, or stretch menu 
functions. 

User-defined bmshes can be irregularly 
shaped and can access special modes like 
smooth, shade, or cycle. These features 
take advantage of the software’s elegant 
custom palette. The program can compute 
the intervening hues between two end col- 
ors and keep track of four specified color 


ranges; these ranges serve to facilitate sub- 
tle color Uansitions for tools like shade or 
gradient fill. 

Add to that 16 levels of magnification 
in which all the tools (geometric shapes, 
spray can, and paintbmshes) remain ac- 
tive, and you’ll begin to understand the 
program’s power. With that power comes 
a steeper learning curve. If you don’t com- 
plete the tutorials, you’ll never understand 
features like the three-dimensional bmsh 
that operates with tme x, y, and z coordi- 
nates. 

Creating patterns and defining bmshes 
can make a big mess of your painting. To 
protect the image, the program furnishes 
an electronic scratchpad, stencils, and a 
feanire that freezes the image as a back- 
drop, allowing you to keep your experi- 



FACT FILE 


Deluxe Paint U 
Electronic Arts. 

1820 Gateway Or., 

San Mateo. CA 94404: 

(800) 24&4525. 

(415) 571*7171 
Ust Price: $99.95 
Requires: 640K RAM. 

DOS 2.1 or later, 
graphics adapter, rrxxise. 

In Short: Expanded memory support and a wide 
range of powerful painting rnodes m^e Deluxe 
Paint II a superKX program for creating pictures in 
VGA's high resolution. The fact that all the 
painting tools and special effects remain active in 
the program's variable zoom mode make it an 
even better product for retouching your scanned 
images. 
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THE ART OF RETOUCHING 


by Luisa Simona 

To pose a real challenge for these bit-mapped paint pro- 
grams, we created a 35mm slide of a teapot that con- 
tained rich colors, subtle shadings, and lots of reflec- 
tions. But before we scanned the image, we damaged the 
slide to see if these under-$ I (X) packages could adequate- 
ly retouch the teapot. 

Importing the teapot into our four programs required 
getting the image into the right video mixle (256 colors 
and a resolution of 320 by 2(X)), and into the programs’ 
acceptable file formats (.GIF, .PCX, .LBM, and .SS). 
Both Deluxe Paint II and Splash! required using bundled 
screen-capture .software to create a file in their propri- 
etary formats. 

The unique palette of the teapot image caused prob- 
lems: colors used in the teapot image were picked up and 
used exclusively throughout the programs, resulting in il- 
legible menus in one or two instances. You can expect to 
encounter the same difficulties if you scan images that 
contain close color values like pa.stels or very unsaturated 
colors. 

The four programs, as you can see from the inset, all 
did tolerably well. However. PC Paim’s palette lets you 
see only 1 6 of the 256 colors at any given lime. That plus 
the inability to pick up a color from the painting itself 
makes it almost impossible to chixise precisely the right 
shade for retouching. 

PC Paintbrush IV's eyedropper icon solves the prob- 
lem of picking up colors from the painting (unless you arc 
in zixim mode, where the eyedropper is not available). Its 



Original damaged slide (notice the scratch) 


special effects tools, though useful, suffer from the same prob- 
lem: they are active only when you are in the full-image work- 
ing view. Splash! ups the ante by using the F3 key to pick up 
colors from the canvas, even when in magnification mixIc. 

Although Deluxe Paint II di.splays only 64 colors of the full 
256 at one time, it is the only program that easily meets the chal- 
lenge of retouching. It combines the ability to pick up color 
from the canvas — ensuring a good match to the surrounding 
area — with sophisticated effects like smixithing and airbrush- 
ing. These features remain active in zoom mode. ■ 
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mental transformations on a totally revers- 
ible layer. Since these functions are 
memory intensive, it helps that Deluxe 
Paint 11 supports EMS . 

Too bad that Deluxe Paint excellent 
printer drivers do not compensate for the 
limited file-export functions. You must 
use an auxiliary utility to translate Deluxe 
Paint's proprietary file format to a .PCX 
(EGA!) file. 

Although Electronic Arts intends to 
continue marketing Deluxe Paint II, it is 
about to release Deluxe Paint II Enhanced, 
which will address some of these output 
problems. We hope that the newer prtxl- 
uct’s screen-show utility will pop up in De- 
luxe Paint W, support for desktop presenta- 
tions and film recorders would be the only 
changes needed to make this program’s 
brushes so powerful that they'd sing as 
well as paint. 



The most advanced features of the conven- 
tional tool set in Mouse Systems’ PC 
Paint, Version 3.1 — the filM curve and 
gradient flood — prove that sometimes a 
well-honed tool is more valuable than a hot 
new gadget. The unique gradient fill lets 
you determine the range of colors to use, as 
well as the direction in which the colors 
flow. But it is also smart enough to start the 
color cycle over when it encounters an in- 
ternal line within a closed shape, in effect 
creating natural highlights on complex ob- 
jects. 

In other ways, this $99.95 program 
falls short. You cannot see all 256 colors 
(in MCGA mode) in one palette; instead 


FACT RLE 


PC P«/nt. Version 3.1 
Mouse Systems Corp., 

47505 SeabrkJge Dr.. 

Fremont, CA 94538; 

(415)656*1117 
Ust Price: $69 95 
Requires: 512K RAM, 

DOS 2.0 or taler, 
graphics adapter, 
mouse recommended. 

In Short: PC Parnf 3.1 supplies only the most 
baste painting tools, though they function wed. For 
instance, the gradient fill can be used to create 
natural highlights on complex objects. The lack of 
any internal print drivers, as well as limited file 
ex^ capabtlites. require you to use a bundled 
auxiliary utikty (Inset) to produce paper output. 
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LOW-COST PAINT PROGRAMS 


||A LOW-COST PAINT PROGRAMS: SUMMARY OF FEATURES 

List price 

Deluxe Paint II 

$99.95 

PC Paint 

$99.95 

PC Paintbrush IV 

$99.95 

SplashI 

$99.95 

GRAPHICS ADAPTER SUPPORT 

Hercules 

■ 

■ 

■ 

□ 

CQA 

■ 

■ 

■ 

Q 

EGA 

■ 

■ 

■ 

□ 

VGA (640 x 480, 16 colors) 

■ 

■ 

■ 

□ 

VGA or MCGA (320 x 200. 256 colors’) 

■ 

■ 

■ 

■ 

Highest resolution (pixels) 

640x480 

800 x 600 

1,280 x 960 

320 x 200 

Number of simultaneous colors 

16 

4 

2 

256 

AVAILABLE TOOLS 

Variable airbrush 

280* 

10 

1,000’ 

7 

Variable brush size 

40’ 

30 

too’ 

29 

Curve tool 

1 

2 

1 

None 

Straight lines 

40’ 

3 

800^ 

29 

Primitives 

8 

10 

8 

4 

Fill patterns 

None 

66 

None 

26 

Roller and paint bucket 

■ 

■ 

■ 

■ 

Freehartd line 

■ 

■ 

□ 

□ 

Eyedropper/pick-up color 

■ 

□ 

■ 

■ 

Tile/user-defined brush 

■ 

■ 

■ 

■ 

Eraser 

□ 

■ 

■ 

■ 

Marquee 

■ 

■ 

■ 

■ 

Free-form marquee 

■ 

□ 

■ 

□ 

MANIPULATIONS 

Skew 


□ 

■ 

□ 

Degree of rotation 

1 degree* 

90 degrees 

1 degree 

90 degrees 

Mirror 

■ 

□ 

□ 

■ 

Undo 

■ 

■ 

■ 

■ 

HorizontalArertical flip 


■ 

■ 

■’ 

Scale 


■ ^ 

■ 

■’ 

Copy/paste 

l|t 

■ 

■ 

■’ 

Merge files 

□ 

■ 

□ 

□ 

Transparent background 

■ 

■ 

■ 

■ 

Overlay/underiay 

■ 

□ 

□ 

■ 

Rotate in 3-D 


□ 

□ 

□ 

Alternate workspace 

■ 

□ 

□ 

■ 

SPECIAL EFFECTS 

Blend 

■* 

□ 

■ 

□ 

Tint 

□ 

□ 

■ 

□ 

Smudge 

■* 

□ 

■ 

□ 

Gradient fill 

■ 

■ 

■ 

■ 


•—Yes L>— No 

* This is the maximum number of colors available at the lowest resolution, 
t The software st^lies only a small number of brush tips but a large number 
of brush sizes. The total number is arrived at by multiplying the two. 

t This feature is available only as a custom brush or a stamp. 

§ This feature is available only when copying image from clipboard. 

II Deluxe Paint II does not read files directly; a conversion utility is supplied 
with the program. 
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QA LOW-COST PAINT PROGRAMS: SUMMARY OF FEATURES 



PCPMnt 

; XT-- 

PC Palnibiuah IV 

Splaahl 

v'v’-’ - 


□ 

□ 

a 





□ 





'.BitBnImti ' 

D 

Q 

■ 

Q 

Cotorcyda 

■ 

a 

□ 

□ 

Color range for fins 

■ 

■ 

□ 

■ 

PiM with shades 

■ 

Q 

a 

■ 

ZOOM CAPABIUTIES 

Number of zoom levels 

16 

2 

11 

1 

Fun image available 

■ 

□ 

■ 

■ 

User-defined windows 

□ 

Q 

■ 

□ 

TEXT CAPABILITIES 

Number of vector fonts 

None 

None 

4 

None 

Number of bitmapped fonts 

21 

28 

20 

13 

Editing box 

□ 

□ 

■ 

□ 

Type enhancements (such as boldface) 

■ 

■ 

■ 

Q 

FILE FORMATS SUPPORTED 

.IMG (GEM) 

□ 

■ 

□ 

□ 

.PCX 


■ 

■ 

□ 

.PIC 

□ 

■ 

□ 

□ 

.TIF 

□ 

□ 

■ 

■ (export only) 

Other 

.LBM (proprietary) 

.GIF 

None 

.PCC; .SS (proprietary) 

Can save user-defined palette 

In separate file 

□ 

□ 

■ 

□ 

OUTPUT DEVICES 

Epson graphics 

■ 

□ 

■ 

□ 

HP LaserJet II 

■ 

□ 

■ 

■ 

HP PaintJet 

■ 

□ 

■ 

■ 

Apple LaserWriter (PostScript) 

□ 

a 

■ 

□ 

MISCELLANEOUS 

Screen-capture utiHty 

■ 

■ 

■ 

■ 

Screen-show utility 

□ 

■ 

□ 

■ 

On-line help 

□ 

□ 

■ 

■ 

Expanded memory support 

■ 

□ 

□ 

□ 

Keyboard equivalents (to replace 
menu and icon choices) 

■ 

■ 

□ 

□ 


you must scroll through colors 16 shades at 
a time. The interface separates the 66 sup- 
plied fill patterns into three sets of 22 pat- 
terns each. I was continually searching for 
the light dithered color (a pattern that opti- 
cally mixes two different colors to create a 
third hue). 

Although the patterns are useful, you 
must spend a lot of time in magnify mode 
to come up with better optical mixtures. 
That’sbad, because the fat-bit editing win- 
dow has only two levels of magnification: 
too close and closer. 

/’C/’flinr writes .GIF, .PCX, and .IMG 


files. As is too often the case in the world 
of color graphics, the .PCX and .IMG for- 
mats caused problems when exported to 
desktop publishing programs. 

PC Paint makes the issue of expanded 
memory support moot. I could create a 
larger-than-screen-size image in 640 by 
480 resolution; at 800 by 600 pixels it was 
about three times larger than PC Paint- 
brus/i/V’sallowable picture size. Unfortu- 
nately, since PC Paint contains no print 
drivers of its own, the most you can do 
with the rest of the image is to scroll 
through it on-screen. Mouse Systems re- 


lies on a bundled version of Inset in order 
to print out a screen capture, and the extra 
part of the image is lost in the process. 


PCPaintbrudilV : t 

Special effects like smudge, blend, tint, 
and contrast in ZSoft’s PC Paintbrush IV, 
Version 1.0, mimic more-sophisticated 
products such as ZSoft's own Publisher's 
Paintbrush and PC Pairabrush Plus for 
Windows. But like most imitations, these 
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special effects don't quite live up to the 
quality of the originals. 

Expect to spend some time experiment* 
ing with these tools to leam both their pow- 
er and their limitations. However, even the 
crudest of these (the gradient fill) lets you 
block out an image in minutes. Then it's 
time to fme-tune the painting in the editing 
window. Eleven zoom levels and the abili- 
ty to split the screen horizontally or verti- 
cally let you find the most comfortable 
working view for pixel editing. 

The $99.95 program offers intelligent 
text handling. While the marquee remains 
active, you can not only recolor, resize, or 
reposition the words you have typed, but 
also change the typeface, alter all of the en- 
hancements — such as bold facing or out- 
line — and even return to the dialog box to 
edit the copy itself. Desktop publishing 
aficionados will appreciate the inclusion of 
four outline fonts (which don't degrade as 
you increase the size), many specific print- 
er drivers, and direct support of TIPT files. 

In this robust program the clumsy cus- 
tom-palette dialog box is disappointing. It 
lacks controls for automatically mixing 
transition colors and for specifying color 
ranges to be used in gradient fills. 

SAA-compIiant menus and on-line, 
context-sensitive help emphasize the pro- 
gram's ease of use, and the tool set prom- 
ises power and flexibility. PC Paintbrush 
/V, however, makes some compromises. 
Because the lack of expanded memory 
support, coupled with a large .EXE file, 
left little RAM for the actual image, it con- 
sistently produced the smallest size files of 
the programs reviewed. 

Despite these minor penalties, PC 
Paintbrush IV helps beginning painters 
create attractive art in the electronic world . 



A paint program’s capabiiltios are Hnkad to the 
graphics adkMJlers It supports. This chart x 
illustrates the relationship between the sofheare 
arto harthvare. 

Each o( the tour programs we reviewed 
peaks at a different resection, ^ptaeft/runsin 
only one video mode— 320 by 200 pixels and 256 
colors. Oetoce PaM adds tt>e standard VGA 
mode of 640 by 480 and 16 colors. B(Ah PC 
Mnt and PC Ailnfbruefi nr give users the 
option of limiting colors and increasing resolution. 
The Taxan Crystal View adapter and monitor 
combination supported by PC P^ntbtush IV, tor 
example, displ^ very h^ resolutions useful in 
deskt^ publist^. 

Though these low-cost programs maximize 
the VGA standard, none of them can deliver both 
high resolution and a large number of screen 
colors. More-sophisticaied programs, like tt>e 


$1 99 CotorffiX VGA PilM; wring more 
performance out of extended VGA adipliiis tM 
have resolutions of 640 by 480 and 2S6oolois, . 
or 800 by 600 and 16 colors. ApploaiorvapecMe 
pro^pams. such as Robi Grapfta' CAD-orieniad 
Poinf tine Psint support proprietary boento 
like the Control ^sterns Artist 12 or the . 
Pixeiworks Uiba CHpper, which can dtoplay 256 " 
colors In 1,280 1.024 resolution. 

Time Arts' Urniene and the Truevision 
Targa graphics board it supports Wustrate that 
the number of on-soreen colors is as important 
as resokition in achieving phologr^)hic reafsm. 
At a mere 512 by 512 pixels, Targa a dap t ers 
can dispiay an amazing number of colors. In 
fact, with 1 6.7 mlNion possible colors (using 24- 
or 32-bit color), the Targa board Is capable of 
showing more hues than there are dots on the 
screen. 




o 


S ^ 



1,280x1,024 


1,280 x 960 


•• PCPBlntbniahlV 
$99.95 

Taxan Crystal View 
(proprietary) 



# Point Une Paint 

$500 ^ 

Control Systems Artist 12] 
(proprietary), ’ 

Pixeiworks UHra Clipper < 
(proprietary) 


800 x 600 


% PC Paint 
$99.95 
VGA adapter 


FACT FILE 


VACJyiNf 


PCPakUbmahlV, 

Version 141 
ZSoft,450Frai*inRd.. 

#100.Mtoleaa.QA 
30067; (404) 42frOOOe 
UatPrtee: $99.96 
Roqulree:640KRAM. 

DO62.0orlator. 
graphics adaptor, 
mouse. 

to Short Although PC Paintbrush /V isn't 
pertec t sever a l of the special patoting effects 
donlHve up to the originaie— it manages to 
deliver a broad range of painling tools, 
sophlsticatod type4iandtoig featores. and the 
sfaMy to read and write TIFF fltos dkectly. 
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512x612 


320 x 200 


• Dehaa Paint tt 
$99.95 

VGA adapter 





• ColorftlX VGA PaM 
$199 

Extended VGA adapter 


Lumana 

$2,500 

Truevision Targa 


• Sptaaht 
$99J6 
VGA 








2S6 ' 
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The Next Generatbn 




The best-selling, award-winning 
graphics toolbox just took another 
giant step forward — into a new era 
of image creativity and 
enhancement. 

Move ahead to the next gener- 
ation. With PC Paintbrush IV™. 

It delivers everything you need to 
create, refirxe and retouch images. 
Easily and precisely. 



Eniuince any part of an image: C/iange tints. 
Lighten, darken, blur or adjust contrast. And 
blend new elements witb existing background. 

The power to paint. 

PC Paintbrush IV adds superb 
new features to ZSoft’s most 
famous product. So you can 
overlay two images. Choose from 
256 on-screen color shades. And 
use a huge arsenal of features, such 
as adjustable airbrush, graduated 
flood fill and local undo. 

The power to persuade. 

For compelling overhead and 
slide presentations, use the new 
“tiling” feature to create 3-D 


effects, pictorial charts and 
intricate patterns. You can also 
capture screens, graduate colors, 
make 3-D or shadowed letters, edit 
text, combine images from several 
sources — and much more. 

The power to enhance. 

PC Paintbrush IV is perfect for 
retouching less-than-perfect 
images. Adjust any image’s size . . . 
tilt it or flip it . . .enhance or 
remove any part of an image ... or 
use the gray-scale editing features 
for continuous-tone images. It’s 
like having a photo lab in your 
computer! 


split screens, multiple levels of 
context-sensitive help, and a 
combination of mouse control and 



1 mage editing can he done in zoom-m mode on 
an adjustable split screen. 



The power to change. 

PC Paintbrush IV adapts to the 
way you want to work. With such 
conveniences as pull-down menus, 
customizable screens, dialog boxes. 


So much power. For so litde. 

Get all the power you need. 

Get PC Paintbrush IV. It’s 
the master’s touch at a miser’s 
price: $99.95. Move up to 
PC Paintbrush IV. And move 
into the next generation. 


ZSoft 

CORPORATION 

450 Franklin Road / Suite 100 
Marietta, Georgia 30067 
(404) 428-0008 
FAX: (404) 427-1150 
Telex: 6502859318 


“PC Runilm*s/» IV is 
destined u> bectrme an 
imp(}rutni tool, ru>( 
only for artists, but 
for peuf^ who use 
desktop publishing and 
presentatum graphics. 


Miciuel MiUer 
Ewcutnv Edit< T 
{n/oVKirU 
5HI89 


640KB RAM required Image size severely limited by available DOS memory. 


PC ^intbrush IV is a traOemark of ZSoft Corporation 
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GRAPHICS 

LOW-COST PAINT PROGRAMS 


1VE\^! 


When a mouse doesn’t solve your 
computer interface needs then Mouse 
Systems’ PC Trackball is the answer. 



“Move Over Cheese-Eater” 


The Mouse Systems PC Trackball 

• Consumes less desk space 

• Attractive, ergonomic design 

• High resolution performance 
(variable from 20 to 6400 CPI) 

• Easy to install and use 

• 100% Microsoft compatibility 
guaranteed! 

• Includes Mouse Systems 
Productivity Software: 

Designer Pop-IJp Menus for adding 
trackball interfaces to your favorite 
programs like Lotus 1-2-3, dBase, 
Quattro, Word Perfect, DOS and 
many others, and also for custom 
applications. 

Every Mouse Systems PC Trackball is 
bundled with The Presentation 
Magician. This presentation graphics 
and paint package will give your 
business graphs and charts visual 
punch with: 


• ability to import 
data from a 
wide range of 
spreadsheets and 
databases. 

• raster and vector 
drawing tools 

• a font editor 

• scripting language for animation/ 
presentations 

• can also be used to create original 
graphics and DTP art 



Mouse Systems' PC Trackball. From 
the first name in input device 
technology... 


See Your Dealer Today! 


MOUSE 

SYSTEMS 


47505 Seabridge Drive, Fremont, CA 94558 
(415) 656-1117 

.House Systems k^i is a nfpslertd trademark (Mbtr brand and 
pntdiut names are used for uterdtficatum purposes otdy and mtiv 
be trademarks or reguterrd trademarks of Ibetr respectnv bolders 
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Splash! 


Spinnaker Software’s Splash! ($99.95) 
sparkles when used to manipulate or re- 
touch scanned images. Its overlay/under- 
lay options and alternate workpage come 
in handy: special painting modes let you 
erase the colors from the top canvas and re- 
veal those of the alternate page beneath. 

You get direct control of the palette. If 
you want a range of colors, click on the 
starting color and drag your mouse to the 
end color. A pop-up menu asks if you want 
to paint with the new range, blend the 
range to create transition colors between 
end points , or convert it to shades of gray . 

Splash!, however, supports only the 
VGA/MCGA standard of 256 simulta- 
neous colors and a 320 by 200 resolu- 
tion — and that’s all. The lack of 640 by 
480 resolution ties your hands when creat- 
ing an image from scratch. The tool set im- 
poses limiLs on brush sizes and shapes, and 
the pop-up window for fat-bit editing can- 
not be moved or customized. 

Because the screen layout uses the 
same physical location for the pattern 
menu, the color palette, and the brush 
icons, you must wait for the screen to re- 
draw the various menus every time you 
want a different tool. 

Unless you own a ComputerEyes video 
capture board, which supports Splash!'s 
proprietary format, you must use the pro- 
gram’s screen capture utility to import im- 
ages. This inability to read standard for- 
mats doesn’t keep Splash! from exporting 
PC Paintbrush and TIFF files. Although 
the PC Paintbrush option does not pro- 
duce a true .PCX file, PageMaker had no 



Splash! 

^nnaker Software 
Corp., One Kendall Sq.. 

Cambridge, MA 02139; 

(800)8260706. (617) 

494-1200 
Usl Price: $99.95 
Requires: 512K RAM. . 

DOS 2.1 or later, 
graphics adaf^er, mouse. 

In Short : The only video mode that Splash! 
supports — MCGA/ VGA 320 by 200 resohJlion 
anti 256 simultaneous screen colors — is more 
suited to retouching scanned images than to 
creating paintings from scratch. But praise goes 
to its totally icon-based interface and to the 
extremely high-quality TIFF files it exports. 
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problems importing or printing the .PCC 
image. The .PCC and TTFF files imported 
into PageMaker actually produced the 
best-quality printouts. 

Splash!'s interface is nearly all icon- 
based. Only a few menus — for saving files 
or choosing brush sizes — are necessary. 
Anyone who enjoys computer painting 
will find the artist’s tools in Splash! too 
limited, but for retouching, resizing, and 
exporting scanned images, buy Splash! 
and dive in. ■ 


Luisa Simone is a contributing editor ofPC 
Magazine. 


EDITOR’S CHOICE 


No mix lust right 


PC Paintbrush IV. Deluxe Paint It. 
Splash!, and — to a lesser extent — PC 
Paint prove that low-cost paint 
programs can be as powerful as the 
more expensive pnxlucts. They also 
prove that they can be equally flawed. 
The perfect low-co,st paint program 
would consist of Deluxe Paint IPs 
tiKil .set, the outline fonts and text- 
handling abilities of PC Paintbrush 
IV. and Splashl’s superior-quality 
TIFF and PCC file exports. 

Deluxe Paint II is best for de.sktop 
presentations. Using the screen as the 
output device shows its superior 
custom brushes and speciai effects to 
their best advantage; it also 
minimizes the inadequate import and 
export functions of the program. 

If you use scanned images 
exclusively and plan to bring files into 
your desktop publishing program, 
buy SpUish! The icon-based interface 
guarantees that you won’t have to 
read the manual, and you won’t have 
to worry about the quality of the 
exported images. 

Although its tools aren’t as elegant 
as those in Deluxe Paint II and its 
TIFF files aren’t as good as 
Splash! ’s , PC Paintbrush /V is the 
only program reviewed that combines 
both capabilities. If you need access 
to outline fonts and can take 
advantage of the higher resolutions 
that PC Paintbrush offers through its 
support of proprietary video adapters, 
this is the prrxiuct for you. 













NEW 

Handy Scanner 3000 Plus 

Including PC Paintbrush Plus 



DPI expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus. Consolida- 
ting all the ad\'anced hardware features you 
have come to expect from the company that 
introduced hand scanners to the world, our 
scanner now gives even sharper images and 
is even easier to use, Perhaps, mostinijja- 
tant, DPI gives total scanning support: 
"i' dcskup publishing. word proceSdie^ata 

NfcAiM'l iinilnmii ilinl and 

CAD applications 



DFI 


The Handy Scanner 3000 Plus comes 
bundled with ZvSoh’s top-selling PC Paint- 
brush Plus and DPI’s SCAN and ImageTooIs 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 
your scanned images. Using SCAN, you can sa\e 
your images into TIFF. PCX. IMG. MSP. and CIT 
image files or convert between the formats. Using 
ImageTooIs, you can interface the Handy Scanner 
3000 Plus with dBase I\', dBase 111 -f, and compatibles 
such as QIpper. Foxbase or design custom 
applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 

Available as options are DPI’s OCR package, 
which reads mono or proportional spaced typeset 
characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DPI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 


U,S.A. 

2544 Poit Scicet 
Wen SKnpnw 
CA 95MI. U.S.A. 


I IJ,S.A. 

I 5C lovati Com 
I Eaa Brwnck 
I N10ISI6. U.S. 


Td;9li}73l2M|Td:20I }W2II5 
Fu: 9I« m Q&l I Fv: 2DI NO 2117 


ej.A. 

WotCuM} 

Idwd llillia 

7925 N.W 2la Si. 

CoUBRr. 1) 

)2A SUDM Appreteb 

MHim 

2000 ttaukuTf 1 

Hayo. Km BR2 TEL 

FMt )5I26. ll,SX 

Wsi Gema) 

IMcdKnpdoin 

TdrXI5<77|9a 

Td:040 234 7«( 

Td;01 402 9290 
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Fu:0tta)«« 

Fu: 01 402 75N 


tF 2tt, Sni Ckl*a| 
Roid, Tivo 
TtiitMl. R.O.C. 
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“ . . . the case is sturdy, and the motherboard 
construction is clean and neat. The boards are 
thick; I’ve seen some clones with boards so thin 
they wave in the breeze." 

"... I like this machine a lot." 

"... The workmanship is superior." 

"... there sure wasn't any installation required 
for this system. I just turned it on. and it came up 
in MS-DOS 4.01." 

I a software program) ... "which is all graphics is 
almo.st twice as fast on the Northgate 80386 as 
on my other machines. So is Windows ...” 

"... I rate the Northgate 80386 as better than 
good enough on CPU and disk speed and wow! 
on video speed." 

<Copiin#>(Nonfi(MeCair«yw>Sr<t*«nt tiw Al ftifbu Rnerved 

VxthcM OMNIKCV 101 OmMKry PIUS and tfw t«onh(iMr N lci«o atr tradamarltt oT 

NothcMr CotnpiMr Sysenw Inc Al other product end brand namet are trademarks and 


NORTHGATE COMPUTER SYSTEMS, INC. 

P.O. Box 41000. Minneapolis. Minnesota 55441 

Canada; 800-338-8383 

FINANCING Use the Northfate Big N' revolving credit card We have 
millions In finarKing available We accept your Visa or MasterCard too 
Lease it with Northgate, up to five-year terms available 

Prices and specifications are subject to change without notice 
Northgate reserves the right to substitute components of equal or 
greater quality or performance All items subjea to availability 


"... All in all, the Northgate 80386 looks like 
one of the best deals in town." 


SUDDEN SERVICE: We Ship All Orders 
for 386/20 Systems within 4 days!** 


CAU TOU-FREI 24 HOtRS ENtRV DAY 

800 - 548-1993 


“.. . I have reports from other people who have 
Northgate computers, and they’re happy." 


cr^t«.d lrad«n«k» gl i 




Why is the world's smartest mouse under $100? 


to millions of PC users around the 
world, and many leading computer 
companies. 

For information: 800-231-7717 

In California: 

800-552-8885 


LOGinCH 


You 're looking at the only mouse in 
the world with on-the-fly ballistic 
drivers, adjustable resolution (50 to 
over 15,000 d.p.i.j. 35 free mouse 
menus, a super-lightweight self- 
cleaning ball, and a 1,000 mile road 
test (really). 

It 's also the world 's most comfortable 
mouse, according to PC Magazine. 

And it's yours for $99. 

How do we do it. and provide 7-days- 
a-week unlimited support, and a 
Satisfaction Guarantee? 

Economies of scale: we're the only 
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by 

Douglas Boling 
and Jeff Prosise 


Utilities 


Give Yourself a 
Smart DOS Command 
Line with ALIAS 


How many times do you wish you could 
edit the DOS command line instead of re- 
typing it? Or recall rather than reenter 
commands you've issued previously? Or 
use an abbreviation or a l^nction key in 
place of a frequently used command or a 
long path string? 

That's how many times you'll be glad 
to have our ALIAS utility. 

ALIAS’S editing facilities give you a 
word processor's control over the DOS 
command line. You can move the cursor 
by character, by word, or directly to the 
end of the command line; deletions can be 
made in this same manner. You can also 
insert or overstrike characters on the com- 
mand line, and when you toggle into insert 
mode, the cursor changes from an under- 
score to a block. 

ALIAS keeps track of the last 16 com- 
mands you’ve issued and lets you pop 
them onto the command line without re- 
typing. You can make the command stack 
even larger, if you like. To make retrieving 
a previously issued command easier, 
ALIAS incorporates a smart search feature 
that helps you quickly locate a command 
on the stack by looking for a character pat- 
tern that matches the one you type in. And 
to avoid cluttering the stack with short 
two- or three-letter commands like CD and 
DIR, you can set the minimum command 
length that ALIAS will remember. 

The feature that gives ALIAS its name 
was borrowed from UNIX. By assigning 
aliases — essentially command syno- 
nyms — you can abbreviate long com- 
mands or even create new commands from 
a combination of other commands and 
command-line parameters. An alias can be 
as simple as shortening TYPE to TY. A 
mote complex example might involve as- 
signing (“aliasing”) the name WHEREIS 
to the command string 

CHXDSK /V I FIND -11- 

This creates a command that will find a file 
when you enter WHEREIS filename at 


■ Now you can edit 
the command line, 
reissue previously 
typed commands, 
and abbreviate long 
command strings to 
simplify working with 
the DOS interface. 


the [X)S prompt. Again, if you can’t re- 
member all the command switches needed 
to format a 720K floppy disk in a 1 .44MB 
drive, you could make FMT720 an alias 
for the command string 

FORMAT II /Tl8B /Nl9 

And to make the aliasing feature even 
more powerful, aliased commands can in- 
corporate environment variables located in 
the DOS environment block. 

ALIAS also lets you assign frequently 
used commands and cotiunand strings di- 
rectly to function keys FI through FIO and 
to all of their Shift-, Ctrl-, and Alt- combi- 
nations. Depending on how you choose to 
set them up, commands assigned to the 
function keys will be executed either im- 
mediately or only after you press Enter. 

The easiest way to obtain a copy of 
ALIAS.COM is to download it in ready- 
to-run form from PC MagNet, as ex- 
plained in the sidebar "ALIAS by Mo- 
dem.” ALIAS. ASM, the assembly 
language source code, and ALIAS. BAS, 


the BASIC listing, can also be download- 
ed. Because of space limitations, we are 
unable to print the source code here. But 
you can get a copy of the assembly or BA- 
SIC listings by mail or fax by sending a 
written request with your name, address, 
and fax number (if applicable) to PC Mag- 
azine, Utilities, One Park Avenue, New 
York, NY 10016; Attention; Carolyn Fal- 
coner. (Note: estimated fax length is 45 
pages.) No phone calls please. 

A TEST DRIVE 

After downloading ALIAS, you may wish 
to take ALIAS for a quick test drive even 
before you examine its full syntax and op- 
tions. 'To do so, just enter ALIAS at the 
command line and issue a few commands 
of your choice. When you now press the 
Up and Down Arrow keys a few times 
you’ll see how you can browse backward 
and forward through the command stack. 
Type in (without hitting Enter) a long com- 
mand, such as 

RENAME ZtNOFILE.DOC ANYFILE.DOC 

and use the left and right cursor keys to 
move the cursor around. To move a word 
at a time, use Ctrl-Left Arrow and 
Ctrl-Right Arrow; Home and End take 
you directly to the beginning and end of the 
command line. 

To erase text from your command line, 
use the Del or Backspace key on charac- 
ters, Ctrl-Backspace to delete the word at 
the cursor, and Ctrl-End to delete every- 
thing from the cursor to the end of the line. 
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To enter new characters, just position the 
cursor and start typing. By default, ALIAS 
works in overstiike mode, but the Ins key 
will toggle insert mode on and off. To 
blank the command line and return to the 
bottom of the command stack, press Esc. 
A complete list of all the editing and com- 
mand-recall keystrokes used with ALIAS 
is tabulated in Figure I . 

To invoke ALIAS’S smart search fea- 
ture, type the first one or two letters of a 
command you typed previously and press 
Up Arrow. As you move forward and 
backward in the command stack, using the 
Up and Down Arrow keys, ALIAS will 
now present only commands that match 
this pattern. Suppose, for example, that 
somewhere on the command stack, you 
have the command 

CO \HP\DOCUMENTS\PERSONAL\yEAR89 

which you want to recall and reexecute. If 
that command is buried a dozen or more 
commands deep, it will take a good many 
Up Arrow keypresses to get to it — unless 
you use smart search. To do so, type CD 
before hitting Up Arrow, and ALIAS will 
take you directly to it. (If there’s an inter- 
vening CD command on the stack you’ll 
hit that first, of course, but you can either 
use a longer search string or accept the 
need for a few Up Arrow keypresses. ) 

To see the aliasing feature at work, try 
entering ALIAS D DIR. When you now 
type D and hit Enter, you’ll get a directory 
listing, for D is now a synonym (alias) for 
DIR. To erase the assignment, enter 
ALIAS D — that is, the alias with nothing to 
be assigned to it. 

Now enter ALIAS [FI]* CLS. Then 
press function key FI. This will clear the 
screen; the asterisk following [FI] on the 
command line tells ALIAS to execute the 
command as soon as FI is pressed. If you 
omit the asterisk, the CLS will be typed, 
but the command won’t be executed until 
you press Enter. 

For a more sophisticated example of 
what ALIAS can do, enter 

ALIAS (AEISJ PATH tPATHI; 

If you now press Alt-FIO, your current 
DOS path (extracted from the set of envi- 
ronment strings DOS maintains in memo- 
ry) will be shown, preceded by a PATH 


command, with the cursor positioned at 
the end of the line, so you can append a 
new directory name to the path string. (Be 
sure to precede the new entry with the 
semicolon PATH statements require be- 
tween items.) The [AFIO] tells ALIAS to 
assign the command that followed it to 
function key Alt-FIO; the PATH %PATH% 
tells it to type the word PATH, followed 
by the actual PATH environment string 
(sandwiched between percent signs). 

An alternative to assigning the com- 
mand to Alt-FIO would be simply to create 
a new command not tied to any function 
key. Try 

ALIAS APATH PATH tPATHA; 

Then type APATH followed by the new 
entry to modify the current path. Append- 
ing a new entry to a long path string will no 
longer be the time-consuming task it used 
to be. 

USING ALIAS 

The syntax for ALIAS is 

ALIAS CIl(/UH/0)(/EHrLl 
[/F (df ] [paC/ilfilename] t /B nn\ 

(/M nn](/S /inJtaiias [coaunand]] 

Don’t be intimidated by the large number 
of optional command-line parameters! Not 
only has the section above already famil- 
iarized you with ALIAS'S editing keys, 
but they’re also summarized in Figure I . 
As you’ve also seen, entering ALIAS by 
itself on the command line installs the pro- 
gram in memory (it’s a TSR) with its de- 
faults. When in doubt, entering ALIAS ? 
will bring up an explanatory help screen. 

Similarly, after installation, running 
ALIAS /L will display a list of current 
aliases and function-key definitions, along 
with all other important parameters. 

Three of ALIAS’S optional switches 
can be entered only when the program is 
initially installed, as they affect the amount 
of memory it must set aside before becom- 
ing resident. If you expect to use certain 
alias assignments regularly, you can create 
a command file (described below) that 
contains them. You then use the /F switch 
at installation time to specify the command 
filename (and its location, if necessary) 
that ALLAS should load. 

The /B nn and /S nn switches, if used, 
must also be entered when ALIAS is load- 
ed. ALIAS initially reserves a default buff- 
er of 512 bytes for alias strings you may 
wish to enter. The /B nn switch allows the 



ALIAS COMMAND-LINE 
EDITING KEYS 


CURSOR MOVEMENT 

Home 

Go to beginning of 
command line 

End 

Go to end of command line 

Left Arrow 

Move one character left 

Right Arrow 

Move one character right 

Ctrl-Left 

Move one word left 

Ctrl-Right 

Move one word right 

TEXT INSERTION AND DELETION 

Esc 

Erase command line 

Ctrl-End 

Delete from cursor to 
end of line 

Ctrl-Backspace Delete word at the cursor 

Backspace 

Delete character left of 
the cursor 

Del 

Delete character at 
the cursor 

Ins 

Toggle insert mode 
on and off 

COMMAND RECALL 

Up Arrow 

Recall previous command 

Down Arrow 

Recall next command 


Rgure 1 : ALIAS provides command-line editing 
functions for nondestructive cursor movement, 
text insertion and deletion, and recall of 
previously issued command lines. The recall 
keys let you limit the command-stack search to 
commands that match a pattern you typo in, 

size (nn) of this buffer to be changed at in- 
stallation time. If you load ALIAS with /B 
0, for example, you’ll save memory, but 
you’ll have to delete alias strings from a 
command file loaded with /F before you 
can add any new aliases. 

Similarly, by default, ALIAS reserves 
memory for a command stack of 16 com- 
mands. If you wish to use a different size 
command stack (each entry on the stack 
uses 128 bytes of memory), the /S switch 
allows you to specify the number (nn) of 
commands you want ALIAS to remember. 
A stack size of zero disables the command 
stack completely. Again, trying to change 
the stack size after the fact will produce the 
error message "Can’t change parameter 
after installation.” 

Since the command stack is meant to 
save you from having to retype long com- 
mands, it’s aiuioying if it fills up with short 
three- and four-letter commands that are 
faster to type than to find. By default, 
ALIAS stacks every command except null 
commands, regardless of length. The (M 
nn switch lets you specify a minimum 
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The fastest way to see what you think. 

iW* Introducing the MultiSync* Graphics Engine"" Board. Now when an idea pops into your head it 

won’t take long to pop up on screen. Because NEC’s MultiSync Graphics Engine is the first graphics 
board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For instance, 
it can run Windows 386 as much as four times faster. When used in conjunction with our accelerator software (purchased sep- 
arately), Presentation Manager applications run up to five times faster. What’s more, the MultiSync Graphics Engine Board is 
compatible with VGA, SuperVGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So, whether you’re a 
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and 
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The 
MultiSync Graphics Engine Board. When you’ve got tons of thoughts racing through your mind, it’s the fastest route from 
head to screen. 
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GET 

NONSTOP 
SYSTEMS 
INFORMATION 
- AND 2 DISKS 



PC MA(;AZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 

Subscribe now to make sure you don’t 
miss a single product report or pro- 
ductivity-enhancing tip. 

■ One year (22 issues) for $29.97. 

SAVE 54%. 

■ Two years (44 issues) for$49.97. 

SAVE 62%. 

And if you order now, you’ll also get 
ourexclusive 2-DiSK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 

Don’t delay. Call toll-free today to 
claim your savings and FREE UTILI- 
TIES LIBRARY! 


1-800-289-0429 


Savings based on annual newsstand price of 
$64.90. Regular annual subscription price is 
$44 97 per year. Add $31 per year for post- 
age outstde the U.S., U S. currency only. 
Please allow 30 to 60 days for delivery of first 
issue. Your disks will be shipped upon pay- 
ment. 


UtUities 


length (nn) for commands that will be 
saved on the stack. For example, after you 
enter ALIAS /M 4, ALIAS will not stack 
commands of three characters or less. You 
can change the minimum stacked length at 
any time by rerunning ALIAS with a new 
/Mnn switch. 

'The syntax for creating an alias is 

ALIAS alias Icoamand] 

The alias variable here can be any one- 
word alphanumeric string; command can 
be a string consisting of any number of 
words terminated by a carriage return. 
Note that since ALIAS assumes that any 
string after the alias variable is part of the 
command, you can’t include the usual 
ALIAS command switches when you’re 
actually creating an alias definition. Note, 
too, that if you omit the command portion 
of the assignment, ALIAS will delete any- 
thing previously assigned to the alias 
string. 

As indicated earlier, aliases are handy 
for shortening or renaming frequently used 
conunands. For example, you could ab- 
breviate the command TYPE to TY by en- 
tering ALIAS TY TYPE. Thereafter, enter- 
ing TY FOO . FIL will do the same thing as 
TYPE FOO. FIL. You could, of course, 
create a similar TY command with a batch 
file, but using ALLAS eliminates the time 
it takes for DOS to read the . BAT file from 
disk and process it. 

One feature ALIAS borrows from 
batch files is the ability to make use of re- 
placeable command-line parameters. Re- 
placeable parameters come in handy if you 
want to use parts of a command line more 
than once. For example, after defining 
BACK as an alias by entering 

ALIAS BACK COPY %1.ASM %1.BAK 

you can simply enter BACK FILEl to copy 
FlLEl.ASM to FlLEl.BAK. If a com- 
mand line parameter is included in an 
alias, ALIAS will not append the remain- 
der of the command line after the alias has 
been translated. 

Another feature that adds to what you 
can do with ALIAS is its ability to use en- 
vironment variables. Environment vari- 
ables allow aliases to be written for generic 
tasks with the specific target of the alias 
specified in the environment block rather 


than in the alias itself. For example, to set 
up an alias to use WordPerfect to edit a file 
named in the environment variable 
WORKHLE, you would enter 

ALIAS EDIT HP %HORXFILE« 

You would, of course, have to have es- 
tablished the contents of WORKFILE with 
a SET command, such as 

SET HORAriLE-LETTER.DOC 

The contents of the variable will be substi- 
mted for %WORKilLE% when the alias 
is translated. Note that environment vari- 
ables used in ALIAS commands must be 
delimited by percent signs. 

ALIAS determines the difference be- 
tween a normal command-line parameter 


and an environment variable by examining 
the first character following the percent 
sign. If the character is a number, ALIAS 
assumes it is a replaceable command-line 
parameter, not an environment variable. 
As a result, ALIAS will not recognize en- 
vironment variables that begin with num- 
beis. 

Assigning commands to function keys 
is even simpler. To assign CLS to function 
key FI , you’d enter ALIAS [ FI ] CLS. To 
cause immediate command execution 
when the function-key is pressed, put an 
asterisk after the closing bracket in the 
string that denotes the function key, for ex- 
ample, ALIAS [FI]» CLS. Environment 
variables can be used in ftmction-key defi- 
nitions the same way they are in command 
defmitions. 

ALIAS also supports function-key as- 
signments using the Shift, Ctrl, and Alt 
keys, giving you 40 function key combina- 
tions in all. (DOS does not support func- 
tion keys FI 1 and FI2, so ALIAS cannot 
support them either.) To assign the CLS 
command to Alt-F3, you would enter 


Using ALIAS instead of 
batch files eliminates 
the time DOS takes to 
read the file from 
disk and process it. 
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Watetations no la^r 
havetobe staHoiaiy 


At Toshiba, we don’t just con- 
centrate on making computers, 
but on answering the specific 
needs of business. 

Like how to get the power you 
expect from a workstation out of 
a portable computer. 

That’s what led us to design 
the new 75200. 

We gave it a 386 processor, 
2MB RAM internal (upgradable 
to SMB) and a high resolution 
VGA display clear enough for 
the most sophisticated graphics. 

We make it available widi 
either a 40 or 100 megabyte 
internal hard disk and with two 
IBM<ompatible expansion slots 
that you can fill with many dif- 
ferent kinds of add-ins, such as 
mainframe communications 
boards and LAN cards. 

And we got it all into a machine 
that weighs only 18.7 pounds. 

Which means you can use it as 
a very powerful rc or as a very 
portable workstation. 

After all, we believe portability 
is more than just an issue of where 
you do your work. 
It’s also what 
you can do there. 

TS200:20MHz386 
processor, 2 internal 
IBM compatible expan- 
sion slots, VGA di^y 
with external VGA 
monitor port, 40MB or 
100MB hard disk. 2MB 
RAM standard ex- 
pandablr to 8MB 1.44 
MB 3i£ diskette drive. 

Toshiba is the world 
ill r in truly portable 
- Ss and manufactures 
a complete line of high tflialifv dot-matrix a ml laser 
printers. For more informatum call 1-800457-7777. 


In Touch with Tomorrow 

TOSHIBA 

Toshiba America Information Systems. Ina. Computer Systems Divisian 
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ALIAS [ AF3 ] CLS. The Ctrl-F3 and Shift- 
F3 combinations would be specified using 
[CF3] and 1SF3] strings, respectively. 

You can remove a function-key assign- 
ment just as you remove a conventional 
alias: by leaving off the command assign- 
ment. In the example just cited, Alt-F3 
would be restored to normal operation with 
the command ALIAS ( AF3 ] . 

As indicated earlier, if you have a num- 
ber of alias assignments you want to use 
regularly, you should specify a command 
file with the /F switch when you first load 
ALIAS. The command file is a simple AS- 
CII text file that can be up to 32K. A sam- 
ple command file is shown in Figure 2. 

By using a command file you can create 
some otherwise unobtainable alias assign- 
ments. For example, if you entered 

ALIAS TY TYPE <1 | HORE 

on the command line, the I MORE will be 
ignored. This is because DOS filters out 
any redirection commands entered on the 
command line. The solution is to enter the 


same ALIAS command in a command 
file. There, any commands — even those 
that contain I , <, and > symbols — will 
work just as you intended them to. 

All of the command-line switches de- 
fined for the command line can also be 
used in the command file. You could even 
call one file from another with the /F 
switch. Note, however, that if you do this, 
once the new command file has been load- 
ed, ALIAS will not return to finish parsing 
the old one! If you should wish to call one 
file from another, then make sure it’s done 
on the last line of the first file. 

To make command files more readable, 
comments can be included following /♦ or 
// delimiters; ALLAS ignores the remainder 
of the line when it encounters either of 
these delimiters. Other switches can be in- 
cluded on the same line as long as they pre- 
cede the comment switch. Blank lines are 
ignored. 

When using ALIAS there may be times 
when you don't want a defined alias to be 
implemented. There are two ways to short- 
circuit the translation. The first is tempo- 
rarily to disable ALIAS by executing it 
with the /D switch. The command-line 
editor and command-stack features of 
ALIAS will still work, but no alias transla- 


tion will occur. Entering ALIAS with the 
/E switch will reenable normal franslation. 
To avoid an alias translation for just one 
command, insert a space at the beginning 
of the command. ALIAS will not Uanslate 
a command that begins with a space. 

To help you keep track of all the active 
aliases, ALIAS provides the /L switch. In- 
voking this switch will not only produce a 
list of the current aliases and function-key 
assignments but will also show the size of 
the command stack, the minimum stacked 
command length, the amount of free space 
in the alias buffer, and the current state (en- 
abled or disabled) of the translator. 

Finally, you can uninstall the utility by 
entering ALIAS /U, subject to the usual 
limitation that no other memory-resident 
program has been loaded after ALIAS . 

HOW AUAS WORKS 

The internal components of ALIAS can be 
divided into those that support the com- 
mand-line editor and command-stack 
functions, those that support alias oansla- 
tion, and those used during the installation 
process. Since ALIAS. ASM is well com- 
mented, only the highlights of each section 
will be discussed. 

ALIAS’S file-input feature is simply an 
extension of the conunand-line interface 
used to parse the command line. When 
ALIAS is executed, it first reduces its 
memory allocation by a single 64K seg- 
ment, then requests an additional 32K 
buffer to hold the contents of the command 
file. The command line is copied into the 
file buffer and treated as a one-line file. If 
the command line contains an /F switch to 
load in a command file, ALIAS reads the 
file into the file buffer, allowing it to over- 
write the text of the command line. It then 
resets a pointer to address the start of the 
file and processes each line of the file. 

Each alias and command-line switch is 
parsed by scanning a line until a character 
is found. If a forward slash is found, the 
character immediately following it is com- 
pared with the list of supported switches. If 
the character is verified as a valid one, the 
position of the matching character in the 
list is used as an index into a jump table and 
the corresponding routine is cdled. This 
allows command switches to be added to 
the source code simply by inserting a char- 
acter into the list and adding the offset of 
the routine to the jump table. If the charac- 
ter is not preceded by a forward slash, it is 
assumed to be the first letter in an alias, 
and control is passed to the SETALIAS 
routine. 



FIguia 2: ALIAS command files are specified when fhe program is first loaded by using the /F 
Hlename switch. This sample file sets the commaixl stack to accommodate 32 commands and sets 
the minimum length for stacking commands at four. (Very short commands such as CD, DIR. and 
CLS are thus not stacked.) The size of fhe alias buffer is here set to 1 ,024 bytes. In addition, a handful 
of pseudocommands are defined, and each of the function keys is assigned a command string. 
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Let Sideways take your printouts to new widths. 

Each day, more people turn to Sideways* for printouts of nearly 
everything that’s too wide for a printer. No wonder. 

Nothing's as fast or easy. And nothing makes great-looking one- 
piece printouts that go on this wide. So you get spreadsheets that 
really spread out. Pert charts that peer far into the future. All kinds 
of extra-wide printouts without staples, glue or tape. 

Sideways runs right inside Lotus 1-2-3. 

Sideways works as a full-fledged add-in to l-2-3*release 2, 2.01, 
and 2.2. As well as Symphony* So the instant you're done 

creating your spreadsheet, you're ready to print with 
Sideways. Right from your Lotus* session. Just select 
Sidewai^ from your Lotus menu, highlight a range 
and print. 

Mix bold, underlined and italic type, all on the same 
page. Print through or skip over perforations. Add 
borders, change page size. Adjust margins any way you 
like. And do it all from Sideways menus that look and act just like 
Lotus itself. 

Sideways leaves no text un turned. 

Spreadsheets, databases, word processors, project planners. 
Skfways is the right way to print with ail your software. 

Choose from nine different typestyles from “minuscule" to 
“mammoth." Print bold, underlined or expanded-whatever your 
software can create. Even foreign ianguage and line drawing 
characters. 

Sideways version 3.2 for the IBM* PC and all popular dot matrix 
printers, as well as the LaserJet* Plus/Series II. 

Available at software dealers nationwide, 
or directly from Funk Software with your check, 

Visa or MasterCard. iJ v f 1 

More than ever Sideways is the way to go. 



1 


Please send me copies of Sideways version 3^ at $69.95 each. 

□ My check is enclosed. Charge my □ Visa □ MasterCard 


_Ejtp.d 


Ctitnpany. 

Address—. 


To order call 1-800-822-3865, Ext 115 

(617-497-6339 In MA) 

Sideways version 3.2 works with all releases d 1‘2'3 as well as other software. Add-in 
^^^abilily requires 1-2-3 release 2. 2.01, or 2.2, or Symphony. 

Funk Software, 222 Third Street, Cambridge, MA 02142 

<C) 1987 Funk Software. Sideways is a regist^ed trademark (rf Funk Software, Inc. 
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Star's multi-font printers give you more 
than just a lot of attractive faces. 


Paper handling 
madeea^. 

Friction and tractor 
feeds are built in. 
Switch paper ^rpes 
easily with pa^r 
parking. 


Color printing. 

Add pizzazz toyour presentations 
with our NX- 1 000 Rainbow, or 
ty adding our color kit to 4 models. 


High-speed printing. 

Speeds of up to 300 cps 
put your print-outs in the fast lane. 


Bi-directional waphics. 

Create eye-catching charts 
at eye-opening speeds. 


All the dazzling and distinctive typefaces built into Star's multi-font printers are just part of the beauty 
of our 12 models. Because Star lets you choose from more built-ins that can build up your image. Like 
bi-directional graphics for creating charts quickly, clearly. High-speed printing. And 
all the paper hanaling flexibility you need, including a bottom feed. We've even built 
in capabilities for color printing. 

Star makes you look your best with all kinds of attractive features. In fact, even 
our prices are attractive. For information, call 1 -800-447-4700. 



THE IMAGEPOWER PRINTERS 



NX-1000 n NX- tooo Rainbow LaserPrinter 8 II XR-tOOO NX-2410 XB-24W 
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As alias definitions are parsed, the 
SET ALIAS routine creates a linked list of 
entries consisting of the alias, the associat- 
ed command, the length of the two fields, 
and a pointer to the next entry in the list. 
Function-key definitions are stored in the 
same linked list. As the aliases are added to 
the list, any environment variables present 
are capitalized so that they will match the 
variables stored in the master environment 
block (these are always capitalized). If one 
or more aliases are already defined, a new 
alias is simply appended to the end of the 
current list, buffer space permitting. 

Once all commands are processed, 
ALIAS releases the file buffer memory 
back to DOS, creates space for its internal 
program stack, initializes the command- 
stack buffer, and copies the alias list over 
the remaining installation code. Finally, 
the length of the alias buffer is added to the 
amount of memory needed by the pro- 
gram. interrupt 2 Ih is hooked into, and the 
program calls the DOS TSR function: in- 
terrupt 2lh, function 3lh. 

THE ROLE OF THE PSP 

Once installed, ALIAS works by replacing 
DOS’s buffered keyboard input function 
(interrupt 21h, function OAh), which 
COMMAND.COM uses to solicit input 
on the command line, with a buffered in- 


put routine of its own. Each time function 
OAh is called, ALIAS checks to see if the 
calling program is COMMAND.COM. If 
it is, ALIAS substitutes its own more ro- 
bust command input routine for function 
OAh. If it's not, ALIAS simply passes the 
request on to DOS. The trick is to know 
when it’s COMMAND.COM that is call- 
ing the input function and when it’s not. 

The secret of the trick lies in the Pro- 
gram Segment Prefix, or PSP. Before a 
program is run, DOS initializes a special 
256^byte region of memory used (among 
other things) to keep track of open file han- 
dles, critical interrupt vectors, and the lo- 
cation of the program’s environment 
block. Since there may be more than one 
program (and accompanying PSP) in me- 
mory — especially if there are other TSRs 
loaded — DOS activates the current pro- 
gram’s PSP before handing control to it. 
Thus , only one PSP is ever active at a time . 
When ALIAS intercepts a call to function 
OAh, it calls the undocumented DOS func- 
tion 5 1 h to determine the address of the ac- 
tive PSP. If that PSP belongs to COM- 
MAND.COM, then ALIAS knows that 
COMMAND.COM made the call. 

This sounds simple, so naturally there’s 
a catch: how does ALIAS come to know 
what the address of COMMAND.COM’s 
PSP is? Unfortunately, there’s no way to 
get that information using function calls, 
documented or undocumented. But there 
ate back doors. When ALIAS is installed, 
it traces the chain of memory control 


blocks (MCBs) to determine where pro- 
grams ate loaded in memory. Each MCB 
contains the address of the program that 
owns the adjacent block of memory as well 
as the length of the block (in paragraphs). 
In versions of DOS prior to 4.0, a program 
could identify COMMAND.COM as be- 
ing in the first block of memory that owned 
itself 

DOS 4.0 changed all that. Version 4.0 
allows a few special programs such as 
FASTOPEN and SHARE to be loaded be- 
fore COMMAND.COM, obsoleting the 
old method of locating it in memory . But a 
new addition to the MCB permits even 
programs running under DOS 4.0 to locate 
and identify COMMAND.COM. Figure 3 
shows two memory-control-block for- 
mats: the one used before DOS 4.0 and the 
one used in DOS 4.0. The addendum to 
the control block (the last 8 bytes of the 
block) contains the name of the program 
that owns the ensuing portion of memory. 
All ALIAS has to do is check for the string 
“COMMAND” starting at offset 8 of the 
memory control block. 

Determining which PSP is active with- 
out corrupting the system is a challenge in 
versions of DOS prior to 3.1. While the 
documented method of determining the 
active PSP address is to use interrupt 21h, 
function 62h (which first appeared in DOS 
3.0), the much more common method is to 
use the undocumented function Slh, 
which was available as early as Version 
2.0. A well-known bug in early versions 
causes DOS to crash when function Slh is 
called, unless it can first be forced to 
switch to a different internal stack. Thus 
ALIAS provides the usual workaround, 
forcing this switch by setting DOS’s criti- 
cal error flag. The flag is restored as soon 
as the call to function Slh has been com- 
pleted. 

One implication of ALIAS identifying 
the caller by its PSP address is that its com- 
mand-line features won’t be available 
when you shell out of a program and run a 
secondary copy of the command proces- 
sor. In this sense, ALIAS works too well: 
it sees that the caller isn’t COMMAND 
.COM (at least not the original COM- 
MAND.COM) and passes the call straight 
through to DOS. The alternative is to have 
ALIAS track down the filename of the pro- 
gram that called the buffered input func- 
tion each and every time the call is made. 
That’s a lot of overhead to impose on the 
program for a small measure of functiona- 
lity. With ALIAS, we opted to.go the for- 
mer route. The good news is that no matter 
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Figuie 3: Prior to Version 4.0, DOS used only the first 5 bytes of the 1 6-byte memory control blocks 
(MCBs). The MCBs form a linked list that provides a road map to the stnxriure of usable RAM. 
Beginning with 4.0, DOS allows a lew special programs to be loaded before COMMAND.COM. so 
now the last 8 bytes of the MCB contain the name of the program that owns the ensuing block of 
memory. When njn with DOS 4.0, ALIAS identifies COMMAND.COM by searching the chain of 
MCBs for the text string “CXDMMAND". When used with earlier versions of DOS, ALIAS relies on the 
tried and true assumption that COMMAND.COM resides in the first block of memory that owns itself. 
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SUPER SELECTIONS 
SPECIAL ORDERS! 
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COMPUTERS 

AZX 10MHz W/40MB 28ms , . *919 
A2X 12MHz 286 

W/1MB&40MB 1.249 

A2X 16MHz 286 

W/1MB&40MB 1,399 

A2X 16MHz 286 

w/IMBOwer) 1,439 

AZX 20MHz 386 

W/1MB Ram 1,399 

AZX 25MHz 386 

w/IMBRam 2,219 

DIGITIZER 

Kumi&Dne 12x12 $295 

Summagraptiic Pro 12x12 . , , 335 

FLOPPY DRIVES 

’IEAC'/5HT360K $65 

TEAC1.2MB 78 

TbsPitH 3.5' 1,44MB 82 

HP-COMPATIBLE 

1-2-4 Plus w/1 MB $285 

25 Cartridges in one 269 

Headlines in a Cart 254 

Plotter in Cartridge 239 

Postscnpt Emulation 459 

I/O CARDS 

Copy II PC Delu» Option . . . $108 

OFIPOATP/S/G 35 

DFII/0XTP/SA3CC 43 

Perstor PS180-16FN 267 

PerslorPS180-8XT 174 


KEYBOARD 

DPI Keytoard 101 Clk* $51 

Keytronics KB 101-1 89 

LAPTOPS 

Lowest Prices Call 

MASS STORAGE 

Ererex 60MB Ext tape BKU . . $679 
Ewo 60MB Ini ^AT/PC . 599 

Miniscribe 20 MB Kit 269 

Miniscribe 30 MB Kit 274 

Minisaibe 322MB ESDI Kit . 1,749 

Miniscribe 40MB Kit 319 

Seagate 20MB w/Cont 259 

Seagate 30MB w/Cont 269 

Seagate 40MB ST-251-1 339 

Seagate 80MB (AO ST4096 . 599 

CHIPS S MATH 
CO-PROCESSORS 

Lwest Prices Call 

MEMORY BOARDS 

AST Rampage 286 W/512K . . . $409 
ASTSixftcl(+w/64KlorPC..129 
DPI 2MB Above Board for AT ... 75 
Evers 2MB Above Board PC... 54 
Evers 3MB Above Board AT ... 83 
Intel Above Board Plus 512K . . .412 
Intel Above Board Plus 8 
W/2MB 883 

MICE/SCANNERS 

DRHandyscannerHS-3000+ $174 

IMSIMice 41 


Logitecb New Bus Mouse 74 

Logilecb Scanman Hi-lte 175 

Logitech Senal Mouse 73 

Msolt Mice w/PainI 99 

MODEMS EXTERNAL 

ATI 2400 Etc w/NMP $199 

Hayes V-Seris 2400 429 

Hayes V-Sens 9600 649 

US Robotics Courier 2400 289 

US Robotics Courier HST 9600 . 609 
US Robotics Sportster 24006 .169 

MODEMS INTERNAL 

ATI 2400B $155 

Evers 300/1200B 49 

Hayes 1200 215 

Hayes 1200 w/SCOM 3 187 


Hayes V-Sens 2400 w/SCOM 3 429 
US Robolte Sportster 1200B ... 99 
US Robolkrs Sixirlsler 24006 .145 


MONITORS 

12'Amber/VVlhile $75 

14'C(»w/Iill 249 

14' EGA 335 

14" Flat Amber/While 109 

14'\ffiA 339 

Mitsubishi Diamond Scan . . . . 499 

NEC GS White 229 

NEC Multisync 2A 499 

NEC Multisync 30 645 

Pnncelon Mono VGA (Quant Lid) 99 
Princeton Ullrasync 16 859 


Seiko 1440 VGA 629 

Zenith 14" Flat VGA 609 

PRINTERS 

Citizen 120 D120CPS $139 

CItizenHSPSOO 323 

Citizen HSP 550 470 

Citizen MSP 15E 349 

NEC LC 890 Laser 3,195 

NEC P2200 315 

NEC P5200 509 

NECP5300 669 

Okidala 182i luibo 235 

0kidala320 349 

Okidala 321 479 

0kidala390 489 

Okidala 391 649 

Panasonic 1124 299 

Panasonic 1180 185 

SlarNXIOOOII 179 

Star NX 1000 Rainbow 229 

Toshiba 3TI 325 

VIDEO CARDS 

ATI EGA 800 Wonder $169 

ATI VGA Wonder w/512 335 

DPI Hercules C^ Moio 45 

Orchid Pro Designer Plus 335 

Paradise Basic EGA 89 

Paradise Bask: VGA 155 

Paradise EGA 480 119 

Paradise VGA 16 Plus 199 

Paradise VGA Pro 299 

v^gaFastwnteVGA 299 

Vboa\ARamw/512K 455 

Vega VGA 229 



CALL FOR 
ITEMS NOT SHOWN 


Technical Support; (602) 246-2222 
FAX (602) 246-7805 


Phone Hours: 

Monday thru Friday 6;30a.m.-6;00p.m. MST 
Saturday 9:00 a.m.-5;00 p.m. MST 


USCR FRIENDLY TERMS & CONDITIONS: 

•We welcome international accounts, please call for special pricing. 
•Volume discounts for corporate and institutional orders. 

• We do not charge your credit card until your order is shipped. 

• Shipping minimum is S-7.00. Arizona orders 6.7% sales tax. 

• You pay our regular ground shipping rates (1-20 lbs.). 

We pay the air difference (excludes Alaska and Havraii.) 

Free air applies only to orders over $100. 


• Personal/company checks allow PC 12/26 
fourteen (14) days to clear. 

•All shipments insured at no extra cost. 

• All prices are subject to change 
without notice. 

• We do not guarantee compatibility. 

•No charge for 

Visa or MsterCard i^ ". - j | 



In U.S.A. and Canada call: 



1 - 800 - 421-3135 


In Arizona call: 602-246-2222 


ACCOUNTING 

Bedfnd Accomling $149 

Dac Easy Accounting 4.0 82 

Managing Ibut Moo^ 5.0 119 

One Write Plus Master 81 

fteachlree Canplete III 142 

Peactitree w/POQ 220 

OuiciBi \ter 3.0 34 

CAO 

Auto StetetrWf 2.0 $87 

Design Cad 20 3.0 143 

Design Cad 30 199 

EasyCad2.05 99 

Generic Cad Lertel 3 1S9 

MaltrCad2.5 279 

COMMUNICATIONS 

BrooMyn Bridge $70 

Cartion Copy PC Plus 105 

Cross M XVI 109 

laplink III 75 

PC Anywhere III 61 

Pro Crirr Plus 49 

DATABASE 

Clarion Pers Dev Ver 2.0 ... . $109 

Clarion Pro Developer 369 

Clipper V 5.0 547 

dBaselll+ 429 

dBaselV 489 

dBase IV Developer . 799 

dbPublisher 499 

dbPuhllsher Report Maker .... 159 

For Base Plus 189 

Genitet 189 

Lotus Agenda 249 

Paiad«30 445 

PfS Pro File tter 2.1 165 

Power Base 2.3 169 

QandA 216 

R&R Report Writer 3.0 99 

RBasetorOOS 452 

RellB(Ver2.0 169 

Reflation Advanced 469 

DESinOPPUBUSHING 

Adobe Fonts CALL 

Adobe lllustralor 409 

Bitstream Fonts 109 

IMSIPublishetw/DPG 100 

Logitech Finesse 95 


PagemakK 489 

PFS First Publisher 73 

Itenlura Pro Extension 377 

Ventura Publisher 499 

DOS 

IBM DOS 3.3 $96 

IBM.t)OS4.1 115 

Microsoll DOS 3.3 79 

Microsolt DOS 41 89 

GAMES 

688 Attack Sub $33 

Battle Chess 33 

C. 1bagetAdvFltSim2 35 

Chessmaster 2100 30 

F-19 Stealth Bomber 40 

Hunt lor Red October 37 

Kings0uest4 33 

Leisure Suit Larry II 30 

Mavis Beacon teaches '^ng . . 30 

Microsoll Flight Simu 33 

typing Tutor IV 30 

Where In The World 30 

GRAPHICS 

Corel Draw Wr 11 $321 

Grasp 82 

Harvard Graphics 284 

Lotus Freelance Plus 309 

Printmaster 33 

Printshop 33 

INTEGRATED 

Enable OA $344 

Framework 389 

Lotus Symphony 419 

MiaosofI Works 95 

PFS 1st Choice w/Ouicken 89 

Smarlware 429 

LANGUAGES 

Borland Lirbo Basic ... $84 

Borland iJiboC 2.0 95 

Borland kirbo C Pro 155 

Borland Inbo Pascal 5.5 94 

Borland liibo Pascal Pro 159 

Borland liibo Prolog 95 

Brainmaktr 137 

Microsolt Fortran 273 

Microsoll Macro Assem 91 

Microsotl Quick Basic 61 

Microsolt Quick C 61 

Microsoll Quick Pascal 43 


SPREADSHEETS 

Lotus 123 Ver 2.2 $339 

Lotus 123 Wt3.0 339 

Lotus Upgrade 129 

Lucid 30 55 

Microsolt Excel 274 

Plan Perfect 5.0 189 

Quattro 90 

Quattro Pro 329 

Supercalc 5 289 

UTILITIES 

Always $80 

Battery Watch 28 

Compugard Anti-Virus 89 

CopyllPC 21 

Copy Write 51 

Desqview 2.2 69 

D^iew 388 101 

Direct Access 49 

Fastback Plus 99 

Foim Idols 51 

FormWorx 81 

Gopher 43 

Lotus Magellan 98 

Mace Gold 81 

Mterosoll Windows 286 63 


Microsolt Windows 386 121 

Norton Advanced 79 

Norton Commander 5.0 83 

Notion Utilities 55 

PC Idols Deiu* 5.5 TO 

Pro Key Plus 49 

ODOS II 34 

Sidekick Plus 125 

Sideways 39 

Spinwrite 39 

Word Perfect Library 59 

Xtee 35 

X?ee Pro 62 

WORD PROCESSING 

AMI $119 

AMI Professional 304 

Grammatlklll 49 

Microsoll Word 5.0 209 

PFS Pro Write 2.1 129 

Right Writer 49 

Will Maker 37 

WordPerfect 5.1 229 

WordPerfect MAJ Add-On 79 

WordPerfect MAJ Server 329 

WordStar 5.5 215 

XYWrite III w/Ala Carte 203 


Office) 

•30 Day -’l 

‘W99 




other 




^fKilM^IRBIOUSIEi 


Air Express Shipping 

\bu Pay the Ground Shipping 
Wb the Mr Difference. 

Restrtctlons Apply. 


A DIVISION OF AZ COMPUTER CORPORATION OF AMERICA 
2727 W. GLENDALE AVE. PHOENIX AZ 85051 

ciRCLEmoNREADERSERvicecARD OUTLET PRICES MAY BE SLIGHTLY HIGHER 


PRODUCTS 


p 

^^Superstores and Counting 



The CompuAdd Superstore nearest you is everything 
you’ve come to expect from our catalog— and more! 

CompuP^dd 

Customer driven, by design.' 

12303 Technology Boulevard. Austin. TVxas 78727 • Fax: 512-250-5760 
Tfelex: 763543 COMPUADD AUS • Canada; 800-387-3266 
Technical Support: 800-999-9901 • Outside US: 512-258-5575 


ARIZONA 

2510 W. Thunderbird Road. Suite 10 
Phoenix, Arizona 85023 
602-942-0131 

3320 South Price Road. Suite B-115 
Tempe. Arizona S5282 
602-730^188 

7191 Elast Broadway Boulevard, 

Suite 105 

T\icson. Arizona 85710 
602-886-2100 

COLORADO 
7370-B West 88th Street 
Arvada, Colorado 80021 
303-431-1015 

14012 Blast Mississippi Avenue 
Aurora, Colorado 80012 
303-751-2040 

CONNECTICUT 
525 Tiinxis Hill CutolT 
Fairfield, Connecticut 06430 
203-332-1132 

221 Bull Hill Lane. Suite A1 
West Haven, Connecticut 06516 
203-934-1716 

FLORIDA 

397 East Altamonte Drive, Suite 1400 
Altamonte Springs. Florida 32701 
407-339-4616 

426 West Hillsboro Boulevard 
Deerfield Beach. Florida 33441 
305-698-6550 

13611 South Dixie Highway. 

Suite 101 

Miami. Florida 33176 
305-238-5598 

801 South University Drive, 

Suite C125 

Plantation. Florida 33324 

305424-8004 

1707 East Fowler Avenue 

Ihmpa, Florida 33612 

813-971-9504 

1900 Okeechobee Boulevard, Suite C-7 
West l^lm Beach. Florida 33409 
407-687-8400 

GEORGIA 

5775 Jimmy Carter Boulevard 
Norcrosa, (^rgia 30071 
404-840-7090 
2436 Cobb IVkway 
Smyrna. Georgia 30080 
404-951-2305 

ILUNOIS 

606 East Golf Road 

Schaumburg, Illinois 60173 

312-882-3111 

lArta code changes to 

708 in .Voieffitc/; 1989> 

INDIANA 
5463 East 82nd Street 
Indianapolis, Indiana 46250 
317-841-0195 

KANSAS 
7373 Quivira Road 
Shawnee. Kansas 66216 
913-631-4900 

LOUISIANA 

96^ Airline Highway. Suite B-8 
Baton Rouge, Louisiana 70815 
5W-923-3997 

MARYLAND 
2341-K Fwest Drive 
Annapolis. Marvland 21401 
301-224-2454 

1809 Reisterstown Road. Suite 153 
Baltimore. Marvland 21208 
301486-9430 

4130 East Joppa Road. Suite 102 
Baltimwe, Marvland 21236 
301-52^8317 

MASSACHUSETTS 

10 Wall Street 

Burlington, Massachusetts 01803 
617-272-3344 


MICHIGAN 

2280 South Main 

Ann Arbor. Michigan 48103 

2843 East Grand River. Suite 150 
Elast Lansing, Michigan 48823 
517-351-0027 

3939 26th Street SE. 

Grand Rapids. Michigan 49512 
616-940-3813 

2715 North Woodward Avenue 

Roval Oak. Michigan 48072 

313-2884400 

7365 Orchard Lake Road 

West Bloomfield. Michigan 48322 

313-932-1900 


MINNESOTA 
14025 Grand Avenue South 
Bumsv'ille. Minnesota 55337 
612-892-7994 

3244 West Lake Street 
Minneapolis, Minnesota 55416 
612-927-9611 

MISSOURI 

15016 Manchester Road. Suite 8 
Ballwin. Missouri 63011 

314-3941016 

9901 Watson Road, Suite 153 
Crestueod, Missouri 63126 
314821-8434 

12551 Olive Boulevard 
Cieve Coeur. Missouri 63141 

13520 East Highwav 40 
and Noland Drive, Suite D 
Independence, Missouri 64055 
6164784008 

NEBRASKA 
655 North 114th Street 
Omaha. Nebraska 68154 
402-4938200 


NEW JERSEY 

255 Route 35N. Suite B 

Eatontown, New Jersey 07724 

201-3894404 

561 US. Route 1 South 

Edison. New Jers^ 08817 

201-985-0333 

141 Route 17 South. Suite 6 
I^ramus. New Jersey 07652 
201-2628440 


NEW MEXICO 

4411 San Mateo Boulevard, Suite D 

Albuquerque, New Mexico 67109 

505889-6090 


NEW YORK 
3364 Sheridan Drive 
Amherst. New Y>rk 14226 
716835-1800 

3430 Erie Boulevard East 
DeWilt. New \brk 13214 
376 JefTerson Road 
Henrietta. New ^brk 14623 
7182928380 

1163400 Old Country Road 
Plainview, New Yirk 11803 
516-9387400 


NORTH CAROUNA 
5301-B East Independence 
Boulevard 

Charlotte. North Carolina 28212 
704-5358603 

6204-120 Glenwood Av-enue 
Raleigh. North Carolina 27612 
919-881-9090 


OHIO 

1216 West Kemper Road 
Forest Rirk. Ohio 45240 
518851-9300 


OHIO (continuedi 
11322 Montgomery 
Cincinnati. Ohio 45249 
518247-9800 

1175 Miamisburg-Centerville Road 
Dayton, Ohio 4^59 
513-4380598 

6575 Sawmill Road 
Dublin. Ohio 4^17 
6148898484 
5370 Mayfield Road 
Lyndhurk, Ohio 44124 
2168481005 

5144 Great Northern Plaza South 
North Olmsted. Ohio 44070 
2187798551 

4740 .Monroe Street 
Tbledo, Ohio 43623 
419-172-2332 

560 West Schrock Road 
Westerville. Ohio 43081 
614891-2168 


OKLAHOMA 
8252 East 61st Street, 
Suites 19 & 20 
IVilsa, Oklahoma 74133 
9184580297 


PENNSYLVANU 
3747 William I¥nn Highway. 
&>ace R 

Monroeville. I¥nnsylvania 15146 
412-8585490 

1310 Park Manor Boulevard 
Pittsburgh. I^nnsylvania 15205 
412-7889220 


SOUTH CAROLINA 
765 Haywood Road, Unit 3 
Greenville, South Carolina 29607 
8082978303 


TENNESSEE 
169 North fttera Road 
Knoxville, Tennessee 37923 
615831-8876 

6100 Pnma^' l^kway. Suite 104 
Memphis. Ibnnessee ^1 19 
901-763-4471 

TEXAS 

4217 South Cooper, Suite 207 
Arlington, Texas 76015 
817-467-1153 

6015 Shoal Credc Boulevard. Suite 103 
Austin. IbKos 78758 
512-459-1002 

204 East 6th Street 
Austin. Ibxas 78701 
512-476-7174 

2707 Realty Drive. Suite 108 
Carrollton, Tbxas 75006 
214416-5246 

10478 Brockw-ood [)rive 
Dallas, Tbxas 75238 
214-553-8440 

9100 North Central Expressway, 

Suite 121 

Dallas, Texas 75231 
214891-5494 

7230 Gateway East. Suite A 
El IW. Ibxas 79915 
91S8938641 

12503 Gulf Freeway 
Houston, Ibxas 77034 
713-1844700 

7696 FM 1960 West 
Houston, Tfexas 77070 
713894-0785 

6100 Westheimer, Suite 138 
Houston. Texas 77057 
713-7848111 

8755 Bedford-Euless Road 

North Richland Hills. Tbxas 76053 

817-284-0076 

6003 Randolph Boulevard 
San Antonia Texas 78233 
512857-7765 

6812 Faii^rounds {Vkway 

San Antonia Texas 78238 

3128848010 

437 -B McCarty Road 

San Antonia tbxas 76216 

512-525-1163 

UTAH 

6985 South 1300 Elast 
Salt Lake City. Utah 84 121 
801-2558787 

VIRGINU 
12233 Jefferson Avenue 
Newport News, Virginia 23602 
804-»9-2346 

415 North Military Highway. Suite 4 

Norfolk. Virginia 23502 

8044558182 

271 Wadsworth Drive 

Richmond. Virginia 23236 

804-3208064 

91278 West Broad Street 

Richmond. Virginia 23294 

804-9658901 

WISCONSIN 
6817 West Brown Deer Road 
Milwaukee, Wisconsin 53223 
414-2428212 

CANADA-TORONTO 
1825 Dundas Street East 
Mississauga. Ontario L4X 1L6 
416824-6636 
800-387-3266 

COMING SOON 
Albany. New \brk 
Greenwood, Indiana 
Jacksonville, Florida 
North Miami, Florida 
Madison. Wisconsin 
Maplewood. Minnesota 
Rockville Pike. Maryland 
Nashville, IVnnessee 
Warwick. Rhode bland 



utilities 


ALIAS BY MODEM 


The programs published in PC ' 
Mofiuzine are available by modem j 
from PC MagNei. 

To join PC MagNct, set your ' 
eommunicalions software foreilhcr 1 
3()0 or 1 .2(K) bils per second, 7 data 
bits, even parity, 1 stop bit. and full ! 
duplex. To find the number nearest I 
your dialing exchange, dial (8(H)) 
346-3247. When (he modem con- i 
nccl-s. press Enter. At the HOST ' 
NAME prompt, enter PHONES. 
Follow the menus and note the i 
number closest to you. j 

After you have found the phone ; 
number nearest you. hang up and ' 
redial using that number. When you [ 
connect with PC MagNet. press 
Ctrl-C. At the HOST NAME I 
prompt, enter CIS. At the USER ID 1 
prompt, enter 177(K)0.5(KX). Enter ' 
PC*MAGNETat the PASSWORD ■ 
prompt and ZI0D8922 at the EN- j 
TER AGREEMENT NUMBER 
prompt. For Customer Service, call 
(8(X)) 848-8990: outside the United 
States, call (614)4.57-8650. 

To download .\L1.\S.C0M and 
its source code, log on to PC Mae- 
Nci. Enter GO UTILITIES or 
I choose PC MAGAZINE UTILI- 
TIES from the lop menu, then Dl- 
j RECT LTILITY DOWNLOAD 
j from the next menu. Enter the file- 
I name, then select the file from those 
j presented. Answer yes (Y) to DO 
I YOU WISH TO DOWNLOAD.’ 

I Press Enter to sec the transfer proto- 
I cols. Choose a proKKol and down- 
i load the file. 

' You don’t have to be a member 
' of CompuServe to access PC Mag- 
i Net. It costs SI 2.80 an hour for 
1 .2(X)/2.4(K)-bps scrx'icc and S6..3() 
for .3(X)-hps. via MasterCard. VISA, 
or American Express. These pro- 
[ grams can be copied but are copy- 
( righted and are made available only 
'I for noncommercial use. You may 
make copies for others as long as no 
I charge is involved, but making 
! copies for any commercial purpose 
I is prohibited. 

I COMIMiES 

! Photocopy this poite. Trim and 
i hole-punch the copy and add it to 
j your DOS manual. 


r 
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ALIAS 

Command 


Douglas Boling and Jeff Prosise 


December 26, 1989 (Utilities) 


Ptupose: A TSR utility that enables CXDS command-line editing and 

recall of previously issued commands and that permits 
assignment of long commands and environment strings to 
short synonyms ("aliases") or function keys. 


Format: ALIAS [?] [/U] [/D] (/E) [/L] 

[/F [d;J [path] £iiejiaine] 

I [/B nn] [/M nn] [/S nn] [alias [command] ] 


Remarks: When loaded without any of its optional switches, ALIAS 

reserves a buffer size of 512 bytes for user-entered alias 
strings and a command stack that permits recalling the 
last 16 commands issued. These defaults (/B 512 and /S 
16) can be changed only at load time. At this time, too, the 
/F switch can be used with a filename (plus drive and 
path) containing regularly used aliases (see Note). 

Previously issued commands can be recalled to the 
command line with the Up and Down Arrow keys. When 
many commands are stacked, typing a few initial letters 
before hitting the recall key will sp^d retrieval by 
skipping commands that do not match the typed pattern. 
Use the optional /M nn switch, where nn is a number, to 
set a minimum length of command strings to be stacked. 
The default, /M 1, remembers all commands. 

Whether recalled or newly typed, command-line entries 
can be edited when ALIAS is loaded. The Left and Right 
Arrow keys move the cursor by character; Ctrl-Left and 
Ctrl-Right move by word; and Home and End go to the 
line ends. The Del and Backspace keys delete characters; 
Ctrl-Backspace deletes the word at the cursor; and Ctrl- 
End deletes to the end of the line. Pressing Esc clears the 
command line and returns to the bottom of the command 
stack. The Ins key toggles between overstrike (the default) 
and insert mode for character entry on the command line. 

The command ALIAS alias [co/mnand] is used to 
define an alias or command synonym. The alias variable 
may be any one-word alphanumeric string; the command 
variable may contain multiple words and must end with a 
carriage return. Defining an alias but omitting the com- 
mand variable removes a previous alias assignment. 
Function keys and their Alt-, Shift-, and Ctrl- combina- 
tions may be used in place of alias by being designated 
thus: [Fn], [AFn], [SFn], [CF/i] , with 1 to 10 as the 
values of n. An asterisk after the close bracket (for 
example, [FI]*) causes immediate command-string 


CONTINUES 


DECEMBER 26. 1989 PC MAGAZINE KiCl 


DOS Commands 




utilities 



Note: 


execution when the function key is pressed; otherwise, 
Enter must also be pressed. The command variable may 
include replaceable command-line parameters (for 
example, %1), as in batch files. Environment strings, 
such as a PATH string, may be used as the command 
variable by being placed between a pair of % signs, 
provided they do not begin with a numeral. 

A list of active aliases can be obtained at any time by 
entering ALIAS with its /L switch. Alias processing 
can be temporarily disabled with the /D switch and 
reenabled with the /E switch. ALIAS ? brings up a 
help screen. The /U switch uninstalls ALIAS from 
memory, when possible. 

A plain ASCII file containing regular user-defined 
aliases may be installed with the /F switch when 
ALIAS is loaded, as, for example, ALIAS /F C : \ 
BIN\MYALIAS . TXT. This file may be up to 32K and 
may also contain ALIAS optional switches, as in the 
sample below. Note that // and /* may be used to 
add comments on the remainder of a line and that 
blank lines are not processed. 


ENDS 


ALIAS BY MODEM 


UTILITIES UPGRADES 

Like all gtiod software, the pro- 
grams presented in PC Majiuzine 
are upgraded and improved. The 
only way to obtain the modified 
versions is to download them 
from PC Mag.Net. Here is a paniul 
list of the programs that have been 
upgraded to fix minor bugs and 
system incompatibilities; 

ANSI.COM. Version I 
CARDFILE.COM. Version 1.1 
CHKFR.AG.EXE. Version 1.2 
(now works w ith volumes 
greater than .^2MB) 
blRMATCH.COM. Version 1.1 
EMS4().SYS. Version l.I (fixes a 
problem that EMS40 had with 
huus 1-2-3) 

L1TES.COM. Version 1.1 
LOG.COM. Version 1.1 
MEND.COM. Version 1.1 
RN.COM. Version 2.0 
(now works under DOS 4 j:). 
SLICE.COM. Version 1.3 
SNIPPER.COM. Version 1.2 
ZCOPY.COM. Version 1.2 

For a complete list of all the pro- 
grams available from the PC 
MagNet Utilities Daiabuse. 
download UDCAT.ARC. 

A downloadable index to PC 
Mafiozine's product reviews is 
also available. PCM. EXE is a self- 
extracting file that contains the 
Compuivr Library PC Ma^iozinv 
Reviews Index for issues from 
January I9K8 to June 19K9. This 
easy-to-use database is a subset of 
the Computer Library Periodicals 
Database, which is available on 
CD-ROM and on PC MagNet. It 
requires the search files In 
I’C.SRCH.EXE. 

K’SRCH.EXE is a self-ex- 
tracting archive containing the 
software used to retrieve citations 
Irom the PC Maaazine Res iews 
Index. Please read the information 
file PC'M.INF before you down- 
load any of these files. 


Phoiovopy this pufte. Trim and 
hofe-pum h the copy and add if to ‘ 
yimr DOS manual. 
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There are two ways 
to get into your programs. 



The DOS way. 



The Direct Access way. 


DOS ... the one way. no passing, 
twisted, backed-up path you use every 
day to get in to your pro^ams. 

If you ’ve had it with directories, back- 
slashes. typos, and mumbo-Jumbo 
program names, then get behind the 
wheel of new Direct Access"5.0. And 
zip into programs in just a keystroke. 

Turn on your computer and up pops 
the Direct Access menu screen. Simply 
press the key that matches the program 
you want ( like your word processor, 
spreadsheet, or database) and 
bang-you’re in. Or use your mouse 
if you want. No extra typing. No 
mistakes. No complications. Entiy 
so fast, you ’d better wear a 
seat belt. 

Direct Access also gives you pass- 
word protection, so unauthorized 
users can't get into your applications. 


-M m. 1621 Westgate Road 

Eau Claire. WI 54703 USA 
WW Phone:(715)832-7676 
FAX: (715) 832-0700 
Distinction m Software Simplicity. 


Quick and quiet virus detection that 
checks your applications for dangerous 
computer viruses. And newly enhanced 
usage tracking that shows how much 
time you’re spending in your programs. 
It even searches your hard disk for 
programs and automatically builds your 
menus for you. There's a special version 
just for networks, too. 

Even the critics love Direct Access. 



PC Magazine named Direct Access as 
the Editor’s Choice for menuing software; 
"Whether you need a menu system fora 
company-wide installation or yourself. 
Direct Access is the way to go." 

When you consider everjfthing Direct 
Access gives you forjust $89.95. it’s no 
surprise it’s the number one menu 
software in the world. 

Isn’t it time you got in to your programs 
without a roadmap and compass? Write 
or call Delta Technology International 
today for more information, or look 
for Direct Access at your software 
dealer. 

800 - 242-6368 

(800-3ZS-0471 in Canada) 

EaKBCT 

ACCESS 

THE MENU SYSTEM THAT TAKES YOU 
STRAIGHT TO YOUR PROGRAMS. 


® t989 0«IUTechnolofy InurntUorwl Direci Access 1st trademarli of Mu TKhtwM^ylniemttlontl 
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PROTECT 
YOUR COPIES 
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Make your collection of PC Magazine 
a handsome addition to your office or 
home— one/ protect and organize your 
copies for easy reference! 

PC Magazine Binders and Cases are 
mode of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR FAST SERVICE CAU 
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issues on 
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how many times you shell in and out of a 
program, ALIAS will be present and 
working when you finally exit the program 
and go back to the primary command line. 

COMMAND EDITING AND STACKING 

ALIAS supplies its own buffered input 
function, which mimics DOS’s function 
OAh but adds command-line editing and 
command stacking features. The com- 
mand stack is nothing more than a buffer in 
which 128 bytes ate set aside for each 
command to be stacked. Its size is deter- 
mined by the /S parameter entered on the 
command line; it defaults to 16 commands 
in the absence of such a switch. The format 
of an entry in the stack is similar to that 
used in the function OAh input buffer: the 
first byte specifies the length of the ensuing 
string, while the bytes that follow contain 
the string itself. 

When the buffer is filled, ALIAS wraps 
around, overwriting the topmost com- 
mand with the next one and updating a 
pointer that defines the current position in 
the command stack. This creates a circular 
queue that never runs out of space, similar 
to that used by the BIOS keyboard buffer. 

Like the logic that parses the command 
line and calls the appropriate routines from 
a jump table, ALIAS’S input function ex- 
amines keystrokes as they come in, com- 
pares the ASCII and scan codes to a list of 
supported keystrokes, and vectors execu- 
tion to the corresponding support routines. 
To see exactly how the various command- 
line editing features are enacted, you 
should examine the source code listings for 
the BACKSPACE and PRINTCHAR rou- 
tines, which ate called from the ptxxtedute 
labeled CMDJNPUT. 

ALIAS TRANSLATION 

When Enter is pressed, ALIAS terminates 
the command line with a carriage return 
and passes control to an internal alias- 
translation routine. If translation is en- 
abled, ALIAS calls the SEARCH-ALIAS 
routine to see if there is a match between 
the first word on the command line and an 
alias in the alias list. 

If an alias is found, it must be translat- 
ed. As the alias is copied from the list to an 
internal buffer, it is scanned for any per- 
cent signs, which denote “soft” parame- 
ters (for example, replaceable parameters 
and environment variables). If a percent 
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sign is found, the next character is checked 
to determine if it is part of a replaceable pa- 
rameter symbol or an environment vari- 
able. If the character is a number, the pa- 
rameter is assumed to be a command-line 
parameter, and control is passed to the 
SUBLINEPARAM routine; otherwise, 
SUBENV V AR is called to search the envi- 
ronment block for a matching variable 
name. 

The SUBLINEPARAM routine scans 
the original command line entered to find 
the word indicated by the number. As with 
batch files, %l returns the first parameter 
after the alias, %2 returns the second, and 
so on. The symbol %0 returns the original 
alias string without substitution. 

SUBENVVAR searches the master en- 
vironment block to find a match for the en- 
vironment variable. The environment 


ALIAS makes working 
with DOS a bit easier, 
and its usefulness is 
limited only by the 
extent of your 
own imagination. 


block is a series of ASCIIZ strings in the 
form VARIABLE-NAME = VARIABLE. If a 
matching variable name cannot be found, 
SUBENVVAR returns nothing, and the 
translation process is continued as if the 
environment variable had not been includ- 
ed in the alias. 

ALIAS is designed to make working 
with DOS just a little bit easier. After a 
while, the Siting commands become sec- 
ond nature, and the command stack be- 
comes impossible to live without. The 
aliasing feature may be the most important 
of all, especially if you’re tired of waiting 
for one-line batch files to run from the 
disk. And best of all, its usefulness is limit- 
ed only by the extent of your own imagina 
tion. ■ 


Douglas Boling is an electrical engineer 
who has been involved in the design of 
computer hardware and software for 13 
years. Jeff Prosise is a contributing editor 
of PC Magazine. 
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ible printer simply by plugging in Pacific 
Data Products' PacificPage cartridge. 

That's all. No other add-ins. software or 
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PACIFICPAGE™ 

the PostScript'Language 
Compatible Plug-in Cartridge 


with IBM® and IBM-compatibles. 
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Phoenix Technologies Ltd. 
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Ray Duncan 


Power 

Programming 

Arithmetic Routines 
for Your Computer 
Programs, Part 4 


In the first three columns in this series on 
computer arithmetic we looked at the clas- 
sical algorithms for the four basic integer 
operations. We also devised a set of as- 
sembly language subroutines for multiple- 
precision integer addition, subtraction, 
multiplication, and division. It’s time now 
to venture forth from the relatively safe 
shallows of integer arithmetic into the 
treacherous depths of real numbers and 
floating-point arithmetic. 

A grade school student is introduced to 
the real numbers in stages. First, he gets 
the “counting numbers” (positive inte- 
gers). Next, the negative numbers are add- 
ed, completing the set of all integers. Fi- 
nally, he comes to fractions and their 
decimal equivalents. To make these con- 
cepts easier to visualize, the teacher often 
uses a “number line”: a horizontal line 
with arrows at both ends (pointing to nega- 
tive infinity on the left and positive infinity 
on the right) and with a hashmark (signify- 
ing zero) in the middle. Once the integers 
( . . . -3, -2, -1, 0, 1, 2, 3 . . . ) are 
charted on the number tine, it's a fairly 
easy jump to the notion that there are 
“numbers between the numbers.” The 
fraction ‘/z is symbolized by putting a dot 
on the number line halfway between the 0 
and the 1 , for example. From there it's but 
another step to the realization that there are 
an infinite number of numbers between 
any two arbitrary points on the number 
line, the whole comprising the set of real 
numbers. 

At some point in high school — if he 
chooses algebra, chemistry, and physics 
over machine shop and varsity athle- 
tics — our model student is taught “scien- 
tific” or “exponential” notation. This is a 
tool that allows him to write down real 
numbers of any desired size or precision. 
For example, the fraction 'A can be ex- 
pressed in scientific notation as 2.5*10"'. 

The “2.5” portion of the notation is 
called the mantissa or fraction or signifi- 
cand. It has one nonzero digit to the left of 
the decimal point, and the number of digits 
after the decimal point indicates the degree 


■ Floating-point numbers 
present problems not 
encountered when 
dealing only with 
integers, including the 
question of how to store 
them in memory. 


of precision to which the number’s value is 
known. (A mantissa in this form is said to 
be “normalized.”) The “10"'” portion is 
called the exponent or characteristic, it 
specifies the location of the decimal point 
in the number. Teachers have a whole 
cookbook full of mles for operations on 
numbers written in scientific notation, 
such as: “To find the product of two num- 
bers, multiply the mantissas and sum the 
powers of the exponents . ’ ’ 

With such mastery of the real numbers 
and the means to manipulate them in hand, 
our student, now a regular whiz kid, may 
be tempted to adopt a somewhat smug atti- 
tude toward matters mathematical. Never 
mind; his prematurely optimistic oudook 
will be demolished when he’s confronted 
with imaginary numbers, irrational num- 
bers, complex numbers, infrnitesimals, 
and all the other counterintuitive mathe- 
matical things that go bump in the night. 

FLOATING POINT ON COMPUTERS 

While the methods we use to manipulate 
floating-point numbers on computers are 
certainiy based on the fundamental mles 
and algorithms we were all taught way 


back when, there are several important dif- 
ferences we must bear in mind. 

For one thing, most computers and 
high-level language libraries support only 
a limited number of floating-point formats 
(typically only two), and these formats, by 
nature, have a finite precision and range. 
This means that you cannot possibly repre- 
sent every real number as a floating-point 
number on your computer. In fact, the 
number of numbers that you can’t express 
is infmitely larger than the number of num- 
bers that you can represent. When your 
CPU or compiler was designed, its cre- 
ators picked a floating-point data format 
(or formats) they felt would be sufficient 
for most “normal” applications and yet 
could be implemented reasonably effi- 
ciently. If the requirements of your partic- 
ular application program fall outside the 
bounds foreseen by those designers, you 
either have to roll your own floating-point 
routines or do without. 

Not only are your computer’s floating- 
point numbers a minuscule subset of the 
set of real numbers, they do not map onto 
the real numbers in a uniform way. For ex- 
ample, if you plot the numbers that can be 
represented by a 32-bit integer onto the 
teal number line, you’ll see a set of points 
that march monotonically along the line 
from -2,147,483,648 (2"’’) to 
2,147,483,647 (2^‘-l). But if you now 
plot the numbers that can be represented by 
a 32-bit floating-point number onto the 
teal number line, you’ll be in for a sur- 
prise. The number of numbers that can be 
represented in the floating-point format is 
exactly the same as for the integer format 
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HOW BITS REPRESENT NUMBERS 
IN FLOATING-POINT FORMAT 





•3.4 i(y» 


3.4 10^ 


Figure 1 : While the number of rHjmbers that can be represented by a given number of bits is the same 
for integer and floatir>g-point formats, in ffoating point the range of numbers is greater, but they occur at 
Inaeasing intervals as they get further away from zero. 


Single-precision 


STANDARD FLOATING-POINT FORMATS 


Bits 31 30 23 22 


Double-precision 


Bits 63 62 


52 51 


Figure 2; The single-precision and double-precision floating-point formats specified by the 
ANSI/IEEE 754 Standard for Binary Floating-Point Arithmetic. The Standard also specifies 
"extended " single and double formats, which are not discussed here. 


(think about it!). But. as illustrated in Fig- 
ure 1, the floating-point numbers are 
densely clustered around zero, and be- 
come increasingly sparse as the distance 
from zero increases. Of course, the small- 
est and largest floating-point numbers are 
far smaller (or larger) than the smallest and 
largest integer, but this dynamic range is 
gained at the expense of precision; there 
are only so many bits to go around. 

Still a thiid set of new considerations 
arises from the fact that while people pre- 
fer to compute in base 10, computers find 
base 2 (binary) much more to their liking. 
As application designers and program- 
mers, we like to keep everybody happy 
(“from each according to his abilities, to 
each according to his needs” as the famous 
coder Karl Marx enjoined in his 1 875 tuto- 
rial, “Criticism of the Gotha Pro- 
gramme”). To do so, each time a number 
is input or output it must be converted from 
decimal to binary or vice versa. This 
caused no real problems when we were 
working with integers. It becomes a thorny 
issue with floating point, however, be- 
cause some apparently quite ordinary deci- 
mal numbers cannot be expressed exactly 
in binary floating point (one such number 
is I.0*10”‘). 

BINARY FLOATING-POINT DATA FORMATS 

Once a decimal floating-point number has 
been converted to a normalized binary 
floating number, it can be thought of as 
having the form 

l.hbthb... • 2 ” 

Wliere each bit b in the mantissa is a zero 
or a one. The mantissa is normalized by 
adjusting the exponent so that the most sig- 
nificant one bit is to the left of the binary 
point; in other words, the mantissa is al- 
ways greater than or equal to I and less 
than 2. 

How are these floating-point numbers 
actually stored in memory? The history of 
this topic is one that begins in utter chaos 
but (for once) has a happy ending. In the 
early days of computing, a thousand flow- 
ers bloomed and a thousand schools of 
thought contended, with the inevitable re- 
sult that nearly every compiler and CPU 
used a different floating-point data format. 
This made it very difficult to transport data 
from one machine to another, or even from 


a program written in one high-level lan- 
guage to one written in another. 

Fortunately, in the late I97()s, a con- 
certed effort to standardize binary floating- 
point arithmetic was begun, first under the 
auspices of the ACM, and later under the 
IEEE Computer Society. This undertaking 
drew upon several proposals, the most im- 
portant of which was the so-called KCS 
Proposal (written by Kahan, Connen, and 
Stone in 1978). These proposals, in turn, 
represented an integration of concepts and 
techniques that dated back to the earliest 
days of computer science. The IEEE com- 
mittee’s work resulted in the publication in 
1981 of the draft IEEE 754 Standard for 
Binary Floating-Point Arithmetic. This 
was adopted (in a slightly modified form) 
as an official ANSI/IEEE Standard in 
1985. 


The IEEE 754 Standard was principally 
directed at making floating-point calcula- 
tions safe and predictable for programmers 
untrained in numeric analysis (that's near- 
ly all of us!). It did this by specifying, in 
great detail, the degree of accuracy to 
which computations must be carried out, 
rounding behavior, error and exception 
handling, and the results of the basic float- 
ing-point arithmetic operations, compari- 
sons, and conversions. The Standard also 
specified binary formats for floating-point 
numbers, formats that were rapidly adopt- 
ed by the industry and are now widely sup- 
ported in hardware and software. 

The two most important floating-point 
data formats described in the IEEE 754 
Standard are shown in Figure 2. The sin- 
gle-precision format occupies 32 bits (a 
double word for Intel processors). The 
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Kensington 
Expert Mouse. 
The Revolution 
Starts Here. 



Presenting Expert Mouse 
for the PS/2* a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse ." 



Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


Get To The Point. 
Precisely. Quickly. 

Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, and a 
unique feature called "click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 

Works Well With 
All Your Software. 

Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows " appli- 
cation. In fact. Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written with a 



mouse in mind, Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3* and WordPerfect* 

Makes You An Expert. 

Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse— the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nbarest you, call 
Kensington at 800-535-4242. 

In NY, call 212-475-5200, 
or write to us at Kensington, 

251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON"^ . 

Setting new standards 
of performance 
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TimleThe Capadty 
Of ISburTecmar 
Quality!^ System. 

(In 2 Easy Steps) 



New Higher Capacities 


Tecmar 

Tape 

System 

Standard 

Cartridge 

QualityTape 

With Data 
Compression* 
and QualityTape 
6250 

OT-60’“ 

60MB 

100MB 

200MB 

OT-90” 

90MB 

150MB 

300MB 

QT-125™ 

125MB 

200MB 

400MB 

QT-150™ 

150MB 

250MB 

500MB 


All capacities approximated. *Represents average data compression performance of 2.25:1. 


► Extended-length tape 
cartridge 

► Increases tape capacity 

67% 

► Works with all Tecmar 
QualityTape drives ever 
sold 

► Drive/Media certified 


► Optional data 
compression 

^ Increases tape capacity an 
average of 100% 

Tecmar introduces two new 
technologies which together 
can triple the capacity of your 
QualityTape system, whether 
new or already installed. 

The next step is easy: Call your 
Tecmar dealer or Tecmar at 
(800) 624-8560 or (216) 349- 
1009. Or write Tecmar, 6225 
Cochran Road, Solon, Ohio 
44139-3377. 

TEGM/1R 


lAJlmGsoc/MaiQfBlAM. 

All Ttcmar product* arc trademark* or rcfiitcred trademark* 
of Tec mar, 

CCopyritht Tecmar. a *ubsidiary of Reeofl. ioc.. 1909. 

All ri^t* merved. 
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double-precision format requires 64 bits (a 
quad word for Intel CPUs). Both formats 
consist of three fields: a sign bit, which is 
always the most significant bit, followed 
by the binary exponent, with the mantissa 
in the remaining, least significant bits. Sin- 
gle-precision numbers can take on values 
in the (approximate) range ±I.I8»I0““ 
through ±3.40*10^*; double-precision 
numbers lie in the range ±2.23»I0'** to 
±I.80»I0*“. 

The sign bit is I if the number is nega- 
tive and 0 if the number is positive. The 
mantissa is unsigned and does not change 
with the sign of the floating-point number. 
Because the mantissa is left-normalized, 
its most significant bit is (by defmition) al- 


The 8087 provided a 
hardware implementa- 
tion of the entire 
IEEE 754 Standard. 


ways I . Consequently, the IEEE 754 de- 
signers pulled off a neat trick: they speci- 
fied that the mantissa has an “implied 
leading bit,” which is always I and is not 
present in the actual data. This allows an 
extra bit of precision to be squeezed out of 
each floating-point format. 

The exponent field in both types of 
floating-point numbers is “biased”; that 
is, offset fiom zero by a fixed amount. For 
single-precision numbers, which have an 
8-bit exponent, 127 (7Fh) in the exponent 
field corresponds to a true exponent value 
of 0. Double-precision numbers, which 
have an 1 1 -bit exponent field, use an expo- 
nent bias of 1 ,023 (3FFh). This bias allows 
the reciprocal of any normalized floating- 
point number to be represented without un- 
derflow. The relative sizes of the exponent 
fields in the two formats were chosen so 
that they would allow a double-precision 
number to accommodate the product of as 
many as eight single-precision numbers 
without the possibility of overflow. 

The exponent of an IEEE 754 floating- 
point number can also take on two “mag- 
ic” values, causing the number to be han- 


dled in a special way (Figure 3). If all bits 
of the exponent are zero, then the floating- 
point number is either zero or a ‘ ‘denotma- 
lized” number — the result of a “graceful 
underflow” (more about this in a later in- 
stallment). If all bits of the exponent are 
set, then the floating-point number repre- 
sents either infinity or a special signalling 
value: NaN (Not a Number). 

A couple of practical examples of bina- 
ry floating-point data will help clarify the 
way the standard works. Consider the 4- 
byte (32-bit), single-precision floating- 
point number 

till zeh «ah lah 

We see that the sign bit is 0, the biased ex- 
ponent is KXXXXIIOB or 82h, and the man- 
tissa (after restoring the “implied leading 
bit”) is 

or AOOOOOh. Correcting for the exponent 
bias, we have 1 .010B»2^, or 10 decimal. 

As another example, consider the dou- 
ble-precision floating-point number 

BFh Eih aah aaii aah aah aan aah 

which occupies 8 bytes (64 bits). The sign 
bit is I, the biased exponent is 
01 1 1 1 1 1 1 1 lOB or 3FEb, and the mantissa 
(after insetting the “implied leading bit”) 
is 10(XX)0O0O0(K)00h. Correcting for the 
exponent bias, we have -1.0B»2"', or 
-0.5 decimal. 


NUMERIC COPROCESSORS 
The ANSI/IEEE 754 Standard would have 
been less influential had it not been for In- 
tel’s 1980 release of the 8087 numeric co- 
processor for the 8086 and 8088 CPUs. 
The 8087 provided a hardware implemen- 
tation of the entire (draft) IEEE 754 Stan- 
dard, even down to its most esoteric as- 
pects (such as supporting two flavors of in- 
finity: affine and projective). This chip it- 
self quickly became the yardstick by which 
the compliance with the impending Stand- 
ard of all other CPUs, numeric coproces- 
sors, and software floating-point libraries 
was judged. The 8087 also brought an un- 
precedented (and largely unanticipated) 
amount of number-crunching power with- 
in the teach of every microcomputer user. 
This made it possible to migrate many de- 
manding minicomputer and mainframe 
applications onto personal computers for 
the first time. 

The 8087 was followed by the 80287 
numeric coprocessor in 1983, and by the 
80387 numeric coprocessor in 1987. De- 
signed to work with the 80286 CPU, the 
80287 was the first of the Intel coproces- 
sors to support memory protection and 
multitasking. The 80387, designed to 
work with the 80386 CPU, was enhanced 
with several powerful new trigonometric 
instructions. Each successive chip sup- 
ported a larger memory address space, and 
each benefited from tte technological ad- 
vances in large-scale integration made dur- 
ing the period. These included both an in- 
crease in clock speeds and a decrease in the 
number of machine cycles required for 



SPECIAL IEEE-STANDARD EXPONENT VALUES 


Exponent bits 
ail zero 
all zero 


Mantissa bits 
all zero 
nonzero 


all set all zero 

ail set nonzero 


Special meaning 
floating-point zero 
denormalized floating-point 
number (usually result of 
"graceful underflow") 
infinity 

"Not a Number" or “NaN" 
(various reserved mantissa 
values are used to signal 
overflow, unrecoverable 
underflow, invalid operands, 
invalid result, inexact result, 
and so on) 


Figure 3: The IEEE 754 Startdard reserves certain exponent values. Floating-point numbers with all 
bits zero or all bits set in the exportent field are trapped arxf receive special treatment. 
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For a complete list of features and specifications, 
or to buy The Brooklyn Bridge, 
visit your leading computer dealer. 

Or, call 1-800-873-4384 for more information. 


10049 N. Reiger Road Baton Rouge, LA 70809 (504)291-7221 
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.My otlier products (includin^^a^M^^i^and The Logical Connection) have repeatedly 
won the PC industrv’s top avvard.«^,^'lf^^aK^■a^sed by users and editors alike as the best, 

' -iSs-xK* :• . . . . ........ 


advanced privets of their kind. 

' ' •' . - Tnaf^^^^j^Uiought The Bricioklyn Bridge. 

The Brooklyn Bri^edpes everything that popuhfr.^^^j^-Laptop” pro^ams do, 
only faster and easier. 3itt it does so much ///oA'c'flh^'^^lya categoty all by 
.. itself. No wonder;PC,^\higazine named it £'f/?fd) thi^^ear, 

for th^-U^ud ttme. 


The Brooklyh'Bridge, Because it’s th^rbf^t 
moste^^IHe tile transfer progi’am there is. Period; 


Barry L. Bellue „ - 

President and C.E.O. of Fifth Generation Systems, Inc. 
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each floating-point operation. For a typical 
floating-point instruction mix, the perfor- 
mance of the 20-MHz 80386/387 combi- 
nation is about 1 6 times better than that of a 
5-MHz 8086/8087 duo. 

The 8087, 80287, and 80387 chips are 
called “coprocessors” because they are 
closely coupled to the system’s CPU, have 
a highly specialized instruction set, and 
cannot function alone. By sharing the 
same data and address bus as the main 
CPU, the coprocessors monitor the CPU’s 
instruction stream as it is fetched from 
memory and flows by on the data bus. 
Floating-point instructions begin with a 
special “escape code” that is recognized 
and acted upon by the numeric coproces- 
sor; the CPU essentially ignores the float- 
ing-point instructions except to perform 
address calculations on behalf of the nu- 
meric coprocessor when they are needed. 

The 80x87 coprocessors were not the 
First floating-point arithmetic chips avail- 
able for use with microprocessors. A num- 
ber of early 8080, Z-80, and even 
8086/88-based microcomputers had sock- 
ets for the AMD 9511 and 9512 chips, 
which supported 32-bit and 64-bit float- 
ing-point operations, respectively. But the 
AMD products were not coprocessors 
(they were addressed through an 8-bit I/O 
port like a peripheral device). Moreover, 
they used nonstandard data formats, were 
slow and clumsy to program, and enjoyed 
little if no support in commercial, mass- 
market software packages. The 80x87 
chips were the first hardware number- 
crunchers that were cheap enough, and 
pervasive enough (thanks to the 8087 
socket built into the very first PC mother- 
board), to motivate mass-market software 
publishers to have their programs check 
for the presence of a numeric coprocessor 
and use the coprocessor if it was available. 

In the next installment. I’ll discuss the 
architecture of the 80.r87 series in more de- 
tail, and present routines that allow you to 
detect and exploit numeric coprocessors in 
your own programs. 

THE IN-BOX 

Please send your questions, comments, 
and suggestions to me at any of the follow- 
ing e-mail addresses; 

PCMagNet; 72241.52 
MCI Mail; rduncan 

BIX; rduncan ■ 




ty Co/Session and you’ll 
need to find another use 
for your Carbon Copy 


Most Cb/Session™ users once used other remote 
computing software. Why did they switch? In head-to- 
head evaluations, Cb/Session outperformed all other 
remote computing software. 

Because of its intuitive design, even the PC novice 
can immediately utilize the power of Cb/Session. /bid Cb/Session's superior 
speed is instantly obvious to all, particularly to the PC expiert. 

Compare Co/Session. If within 30 days you don't agree that Gi/Session 
4.0 is easier and faster than Carbon 
Cbpy™, we'll refund your money. 

For a limited time, you can 
trade up your old Carbon Cbpy for 
Cb/Session's two-machine package 
for just $80. To order or for the 
name of your nearest dealer call 
201-855-9440. 


Triton Technologies Inc., 200 Middlesex Tpk., Iselin, NJ 08830 
201-855-9440 Fax:201-855-9608 Available under GSA schedule 


Co/SosK>n is a trademark of Triton Technologies, Inc. CarKm Qipy » a trademark of Micnxom. Inc. 
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EHJW 

Please write to: PC Magazine, RO. Box 54093, Boulder, 
CO 80322. Include your mailing label from a recent 
issue of PC Magazine for faster service. Please allow 
up to 60 days for change of address to take place. 

I ■ 
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Why settle for a single player, 


Copyrighted material 


Printer 



when you can have the whole orchestra? 

IBM Interleaf Publisher. The desktop publishing ensemble that does it all. 


Until now, most desktop publishing software 
played only one tune. Some performed page layouts. 
Others executed graphics. Then there were the word 
processing virtuosos. .And the charting soloists. 

But now there’s IBM Interleaf" Publisher. It per- 
forms nil these functions, and makes them work 
together in concert. So all you need is one desktop 
publishing instrument to do the work of many. What’s 
more, the critics agree Interleaf 
does it all better and faster than 
the packages that only play solo. 
Which makes you more productive, 
whether you work alone or with 
others, on anything from simple 
memos to fully orchestrated publi- 
cations. Especially when you add the power and speed 
of any 386 -based IBM PS/2* and the great-looking 



results you get with an IBM LaserPrinter. 

Pop-up menus that let anyone play like a 
pro. Practice, practice, practice? Not with IBM 
Interleaf. Its pop-up menus lead you throu^ any task. 
So you’re free to improvise. Create. Even show off a 
little. And if you want to change your tune, that’s easy, 
too. Start with a spreadsheet, and transform it into a 
pie chart, then to a bar chart, then to a line graph — 
instantly. 

If all this sounds like an overture you can’t 
refuse, contact your IBM marketing representative or 
IBM Authorized Dealer and ask 
about IBM Interleaf today, lb find 
the dealer nearest vou. call 
1 800 IBM-7257, ext. 14(). 

And get ready for 
the applause. 


CM and PS/2 are ragisterad trademarks of lntematior>ai Business Machirtes Corporation 
imeriaaf is a trademark of Intarteaf. Inc 
366 IS a trademark of Intel & 1969 IBM Corp 
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CSR makes 
the best buflt, 
best backed 

^6 and 386 
systems. 

Period. 



Also avttUble m slim line model. 


As a nalionaJ PC repair and mainlenance organization, we've repaired 
every major brand of computer - systems like IBM,' Compaq' and NEC.' 
Now. after years of fixing their best, we've built ours better. 

...and we back them up with the industry’s 
best 2 year warranty. 

There's one exclusive feature of every CSR PC that you should know 
about: CSR's commitment to customer service. Other PC manufacturers 
don't even come close to matching the support you get with a CSR 
system - the industry's best 2 year warranty. 

For the first year you'll receive complete on-site service on all parts and labor. 
During the second year we'll repair or replace any pans that fail. Calling our 
toU-fe support hotline connects you to a highly trined Customer Engineer 
(CE). Your CE will resolve your pioblem over the phone or dispatch a Service 
Engineer to your site within 24 hours of your call - guaranteed. 

High performance without a high price. 

CSR delivers high performance in every machine we make. Like our 
286/20; Using an Intel'-based 80286 chip running at a blazing 20 MHz, 
the 286/20 acntally outperforms most 386 based PCs. 

More proof: Every CSR PC is fiilly MS-DOS’ and OS/2’ compatible. 
StantM equipment on each system includes a high-speed VGA controller, 
a 101 key tactile response keyboard and a totally IBM-compabble disk 
controller featuring the latest in track-buffer technology - boosting drive 
performance by an amazing 30% to 50%! And, all CSR PCs offer either 
a iS' or S.2S" drive as standard equipment. Take a look at the specification 
chan. We're sure you'll agree that no one tops our PC's features. 


CSR 286/14 SL CSR 2X6 14 


• 802X6 Intel based micruprocevscy 
running at 14 MH/. 

• 1 MB RAM e&pandahic to 16 .MH 
(8 MB on the system board).* 

• Socket for math copmccswir. 

• Page mode tnterleavc memory arshncctutc. 

• 1 parallel. 1 scnal port and 1 mouse port. 

• Real lime clock with battery backup. 
•High-speed 16 bn VGA. 

• Track buffer hard disk dnve controller. 

*SL model features i slimline case 


C.SR286/20SLC'SR2X6'2fl 


• 80286 Intel based microprocessor 
running 20 MHr 

• 1 MB RAM expandable to 16 MB 
(8 MB on the system bouxli * 

• Page naxle iMcricavc memory aichilectuie. 

• Socket for math copiDccsstv. 

• 1 parallel. 1 scnal port and 1 mouse pon 

• 3 speed setectable 8 VIM/. 16 MH/ or 

20 MH/ speed. 

• Real lime clwk with batters backup. 
•High-speed 16 bn VGA. 

• Track hofTcr hard disk drive controller. 

NOTE: 'Up to 8 MB in SI. case 


C.SR 386/20 


• Intel 80.386 micmpnxessor running at 

20 MH/, 

• 1 MB RAM expandable to 16 MB on 
the system biuinJ. 

• P.ige nwde inlerteavc menavy whiiccturr. 

• Socket for math coprocessor. 

• 1 pvallel. 1 serul pon and 1 mouse pon. 

• 200 watt power supply. 

• Real lime clock with bunery tuckup. 
•High-speed 16btlVGA. 

• Track hufTer hard disk dnve controller. 

CSR386/25C 

• Intel 80.386 micToprocessor running at 

25 MH/ 

■ 1 MB RAM expandable to 16 MB on 
the system boa^. 

• Advwcd Austek Cache memory 
controller with 32K of high speed static 
RAM Cache. 

• High-speed 1 6 bit VGA. 

• mixlc tnicricasv menwry archnectuie. 

• Socket for math copioccvsor 

• I parsllel. 1 scnal pon and 1 mouse pon. 

• 2(X) watt power supply 

• Real time cluck w ith battery backup. 

• Track buffer hard disk dns< controHcr. 

AH models come sundard with laciile keyboard and your choice of either 3-S' or 5.2S' disk dnse. 

Call US at: 

800 - 366-1277 

We accept MasterCard. V ISA and certified checks 


Built for your needs and your budget. 

Whether you require a stand-alone system or an advanced LAN installation, 
want to purchase outright or take advantage of our comprehensive leasing 
and credit card programs, CSR has the systems and expertise to provide all 
of your computing needs. Tell us the detkis. Then tell us your budget. 

We’ll build you a system that’s compatible with both. 

^Thc brands or pruduci names meniioned are trademari.s or regisicred irademarlt of iheir reapeciive 
hoiders. MS-DOS arrd OS/2 are regisiercd trademarks of MicnHoft Corpuration. 
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We build ours better. 
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by 

Douglas Cobb 
and Steven Cobb 


Spreadsheet 

Clinic 


UNDERUNING LABELS 

Like other users of Lotus 1-2-3 , 1 like to un- 
derline many of the labels in my work- 
sheets. To do this, I used to type a series of 
hyphens into the cell that is below the label I 
wanted to underline. Now I just use the 
macro that is shown in Figure 1, which 
automates this pnscess. 

In order to use this 1-2-3 macro, position 
the cell pointer on the cell that you want to 
underline and press Alt-U. This copies the 
entry into the cell Immediately below it and 
moves the cell pointer there. The next 
statement puts the copy of the label onto 
the Edit line and deletes all but the label 
prefix. For example, if the cell pointer had 
been on cell Z1 1 , which contained the label 
"tst Quarter, 7-2-3 would have pressed the 
backspace key 1 1 times, thereby leaving 
only the label prefix " on the Edit line. 

At this point, 1-2-3 executes the {For) 
statement in cell B3. Because the cell 
named CHAR (B6) contains the label 
1-2-3 now types one hyphen for each char- 
acter in the label. Since the macro hasn't 
locked the modified label back into the cur- 
rent cell, the ©CELLPOINTER function 
returns the length of the label that 
1-2-3 copied into that cell originally. These 
hyphens will appear to the right of the label 
prefix on the Edit line. 

As soon as 1-2-3 has made one pass 
through the loop for each of the characters 
in the label, it presses the Enter key. This 
replaces the label in the current cell (the c»ll 
below the one that contains the label you 
want to underline) with the new label — one 
that consists of as many hyphens as there 


■ UNDERLINING LABELS; 
Here's a handy macro 
that enables you to 
underline 1-2-3 labels 
quickly and easily. 

■ LUCID 3-D PRINTING; 

An easy technique 
that lets you embed 
printer codes in 

Lucid 3-D spreadsheets. 

■ COLORING EXCEL 
WORKSHEETS; 
Assigning colors to 
different values makes a 
worksheet easier to 
read — but be aware that 
it could significantly 
alter your results. 

■ COUNTING WEEKDAYS; 
Calculate the number of 
weekdays in a given 
period using either Lotus 
1-2-3, Microsoft Excel, 
or Quattro. 


are characters in the cell above it. Since this 
label retains the same prefix as the original 
label, each of the hyphens will be aligned 
underneath one of the characters in the 
original label. 

Michael D. Thyfault 
LaGrange, Illinois 


1-2-3 MACRO 


COMPLETE USTING I 


A 

B 

c D E F G 

H 

1 

\u 

/c‘'{Down)' 

{Down} 


2 


{Edit} {BS 

8lengtH((!CELLPOINTER( "contents" ) ) } 


3 

4 


{For COUNT 

, 1, ALENGTH (0CELLPO1NTER{ "contents" ) ) , 1,CHAR} 


5 

COUNT 




6 

7 

CHAA 





Rgurs 1 : This macro automatically figures out the right number of underscores to use and then 
underlines the labels in a worksheet. 


; This macro makes it easy to under- 
line labels. As an alternative to this 
macro, however, you can use a 
formula in the form 


SIFiacELLCprefix-.cull)-"-, 

aSEPEAT ( ‘ , aLENGTH (cell)), 

aiF( ecEU,( -prefix- .cell )-- * - , 

atlEPEAT) - - , airrT( ( acELL( -uidtlr-,cell)- 

at.ENGTH(cell) )/2))( 

aREPEAT( --- , aLENGTH ( cell ) ) , 

aR£PEAT(- -.acELLt-witJtll-.coll)- 

aLENGTH(cell)-l)i 

aREPEAT ( - - - , SLENGTH ( ce 1 1 ) ) ) ) 


to underline labels. To do this, simply en- 
ter this formula into the cell below the one 
that you want to underline, substituting the 
address of the label-containing cell for the 
word cell in the formula. When 1 - 2-3 re- 
calculates this formula, it will return a 
string that consists of one hyphen for each 
of the characters in the label, plus enough 
leading space characters so that each hy- 
phen appears precisely underneath one of 
the characters in the label. Each time you 
recalculate the worksheet. 1 - 2-3 will up- 
date the result of this formula, adjusting it 
for changes in column width, label align- 
ment, and so forth. 

LUCID 3-D PRINTING 

Here’s a technique that makes it easy to 
embed printer codes in spreadsheets done 
in Lucid 3-D. First, create a iabel file (using 
Lucid's NotePad) containing the printer 
codes you use most. Each line of the file 
should contain a description of the attribute 
followed by the code that invokes that attri- 
bute. For example. 

Bold on <27)<69) 

Bold Off (27}<7e) 

Italic on (27) (S2) 

Italic off (27) (53) 

Be sure to give the file an .LBL extension 
when you save it. 

Once you have created this file, you can 
copy codes from it into a cell of a worksheet. 
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First press F2, F6, and then F6 again to re- 
veal the names of all the .LBL files In the 
cunent directory. Highlight the name of the 
file that contains the printer codes and 
press Enter. The file will be displayed. Then 
move the highlight to the line that contains 
the code you want to embed and press En- 
ter. The line that contains the printer code 
will be placed on the Edit line of your 
spreadsheet. Use the FB key artd the Right 
and Left Arrow keys to select the code. 
Press Del to cut It to the clipboard and Esc 
to clear the entry from the edit line. Rnally, 
move the cell pointer to the cell Into which 
you want to enter the code, press Ins, 
choose Text, and press Enter. Lucid will 
copy the code from the clipboard into the 
current cell. 

Since Lucid replaces some ASCII 
codes with the characters they represent, 
the code that it enters into the cell may not 
look the same as It does in the file. Howev- 
er, it will invoke the appropriate attribute. 

Robert Folley 

Stowe, Vermont 

i |Ty You can use this same technique to 
create setup strings for the entire 
worksheet. To do this, follow the 
steps outlined above until you have used 
the Del key to cut the code to the clipboard 
and pressed Esc to clear the Edit line. Then 
issue the /Print Options Setup codes com- 
mand, press the Ins key, and choose Yes. 

COLORING EXCEL WORKSHEETS 

Using Excel 's custom fonnats, you can dis- 
play different types of entries in various col- 
ors. The custom formats allow up to four 
sections, which control the display of posi- 
tive and negative values, 0, and text. 

To assign a color, insert the name of the 
color (red, green, blue, yellow, magenta, 
cyan, black, or white) In the section of the 
format that rxmtrols the display of that type 
of entry. Be sure to enclose the name of the 
color in square brackets and separate each 
section from the next with semicolons. 

For example, the format 

( Red I ; [ Blue ];[ yellow I ; [Green ] 

commands Excel to display positive values 
in red, negative values in blue, 0 in yellow, 
and text in green. The format 


instructs Excel to display positive values In 
cyan with comma separators and to display 
negative values in magenta with comma 
separators and a leading minus sign. 

Excel allows you to control the display of 
only the four types of entries mentioned 
above, but you can assign colors based on 
almost any criteria. You can even transform 
entries so that they fit into one of the four 
color-controllable categories, then aeate a 
custom format that assigns this category 
the color you want. 

Suppose that cell G12 contains the for- 
mula =C12-rE12 and that cells C12 and 
El 2 always contain positive values. You’d 
like any result less than or equal to 500 to 
be displayed in blue, and results greater 
than 500 but less than or equal to 750 to be 
displayed in red; artd If they’re greater than 
750, displayed in green. You also want all 
results shown with comma separators and 
rounded to the nearest integer. 

To do this, replace the formula in cell 
G1 2 with the formula 

-IF(C12*E12<-500,C12*E12, 
IF(C12*E12<-750,-l*(C12*E12 | , 
FIXED(C12+E12,0) ) ) 

and assign the fonnat 

[Blue It, 110; [Red] 1, 110; ; [Greenl 

to this cell. Now, if the sum of the values in 
cells Cl 2 and El 2 is less than or equal to 
500, the function returns that sum and, 
since it is a positive value. Excel displays It 
in blue, with comma separators and round- 
ed to the nearest integer. 

If the sum of the values is greater than 
500 but less than or equal to 750, Excel 


multiplies it by -1. Since the function will 
now return a negative value, the second 
portion of the format contrrsis its display. 
iRed]#,##0 instmcts Excel to display the 
results in red and round the value to the 
nearest integer, with comma separators, 
but without a leading minus sign. Conse- 
quently, if the sum of the values In cells Cl 2 
and El 2 is 567.89, Excel will display It as 
568, in red characters. 

If the sum of the values is greater than 
750, the function FIXED(C12-l-E12,0) will 
return the text form of the sum, rounded to 
the nearest integer, with comma separa- 
tors. Since the result is a text value, the 
fourth part of the format determines that it’s 
displayed in green (as shown in Rgure 2). 

Cam Larson 

Culver City, California 

j ( Ty This technique is useful in a vari- 
ety of situations. However, the 
IKIIli second part of the previous exam- 
ple also shows that it is potentially hazard- 
ous since the format falsely represents the 
function. If the sum of the values in cells 
CI2 and EI2 is greater than 300 but less 
than 730, the function will return the nega- 
tive form of that sum. However, the for- 
mat obscures the minus sign. Therefore, it 
looks as if the function returns a positive 
value rather than a negative one. Similar- 
ly, if the sum is greater than 730, Excel 
will return a text value rather than a numer- 
ic value. 

In addition, formulas that reference 
these functions won’t return the results you 
would expect. For example, if the sum of 
the values in cells C12 and EI2 is 367.89, 
the formula =G12-I- 1 would return the va- 
lue -366.89, not 369. Although Excel dis- 



Figure 2: Excel 
lets you assign up 
to four colors to 
different types of 
values. This makes 
it easier to quickly 
interpret lormula 
results displayed 
on the screen. 


[Cyan] t , tl0; [Magenta]-! , !i0 
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plays the value 568 in cell G 1 2, the formu- 
la uses the value -567.89, which is the 
actual result of the function in this cell. 
Similarly, if the sum of the values in cells 


You can display 
different types of 
entries in various 
colors in Excel. 


CI2 and EI2 is 890. 12, the formula 
=SUM(G12,1) would return the value 1, 
not the value 89 1 . Although Excel displays 
the value 890 in cell G12, the formula uses 
the actual result of the function — the text 
value 890 — which, in the context of a 
SUMO function, has the value 0. 

COUNTING WEEKDAYS 

I sometimes need to calculate the number 
of weekdays In a given period. To do this, I 
use a formula In the form 

8IMT( (end-fltart+l)/7)*5 
9 MOO ( e nd - Bt a rt + 1 , 7 ) 
>9lP(SHOD(Btart,7)>l, 
0IP(9MOD(end-8tart+l,7)>-l, 1,0) , 

0IP ( SHOD ( start,? )-0, 
aiP(8MOD(8nd-8tart+l,7)-l,l, 
0iP(9MOD(end-8tart-»'l,7)>l,2,0) ), 
aiP(0MOD( start, 7 )-*-aMOD( end-start ■»'l, 
7)-8,l,9ZP(aMOD(start,7) 

4aMOD( end-8tart+l,7} >6,2,0) ))) 

where start Is a reference to a cell that 
contains the serial date value of the first day 
in the period, arxl end Is a reference to a 
cell that contains the serial date value of the 
final day In the period. 

There are three functional parts to this 
weekday-counting formula. The first, 
@INT( (end-start -H)/7) *5, counts 
the number of weekdays In complete 7-day 
Increments within a period, beginning with 
the starting date and including the ending 
date. The second part, +@M0D( end- 
start-H , 7 ), counts the remaining days 
(both weekdays and weekend days) In a 
period. The remaining formula cakxilates 
the number of weekend days included In 


the result returned by the second portion of 
the fomtula, then subtracts that number 
from the sum of the previous two parts. 

For example, suppose you want to cal- 
culate the number of weekdays between 
and including July 1, 1989 and July 31, 
1989. You would simply enter the function 
@DATE(89,7, 1) into cell B1, the func- 
tion ©DATE ( 89 . 7 . 31 ) Into cell B2, and 


JINT( (B2-Bl+l)/7)*5 
+aMOD(B2-Bl+l,7) 
-eiP(SMOD(Bl,7)-t, 
9ir(9MOD(B2-Bl+l,7)>-l,l,0) , 
9IF(9MOD(Bl,7)-9, 
9IF(9MOD(B2-Bl'fl,7)>l,l, 
9IF(9HOD(B2-B1+1,7)>1,2,0) ), 
0IF(9MOD(B1,7)+9MOD(B2-B1+1, 
7)-8, 1,0IF(9HOD(B1,7) 
+0MOD(B2-B1+1,7)>8,2,0) ) ) ) 


Into another cell of the worksheet. Since the 
period described by these two dates spans 
4 weeks, the first part of this function returns 
the value 20. The second returns the value 
3— the number of days In excess of the 
complete weeks. Since 2 of the 3 extra 
days are weekend days (Saturday, July 29, 
and Sunday, July 30), the third part of this 
formula returns the value 2. Consequently, 
the fomnula as a whole returns the value 
20-r 3-2=21 — the correct number of week- 
days between and Including these 2 days. 
Grand Britt 
Portlarxl, Oregon 

i jTlJ This weekday-counting formula 
Ijin works quite well in the Quattro 
BBCS program as well as Lotus 1-2-3. 
And you can also use the function 

-IIIT( (•n<l-»t«rt+l|/7)*5 
-^MOD(end-Btart+l, 7 ) 
-lF(HEEKDAY|start)-l,IF(HOD(end- 
start+t, 7 )>-l,l,0),IPr WEEKDAY (start) 
+MOD(end-8tart+l,7)-8, l,IF(WEEKDAy 
(Start )tHOD( end-start •*.1,7)>8,2,0) ) ) 


instead, if you use Excel. 

CONTRIBUTE TO THE CUNIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We’ll pay you 
$50 or more for tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you do, please include a printed copy. 
Mail contributions to Spreadsheet Clinic, 
PC Magazine, One Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the “By Modem” sidebar in 
the Utilities column). ■ 


3-DIMENSIONAL 

COMPARATIVE 

ANALYSIS, 

REALLY! 



TM 

ANALYST 


ONE 


True 
Analysis 
of multiple, 
historical 
data groups. 

^ Unmatched Ease of Use 
^ Bar, Pie, Line Chart Formats 
^ User-Definable Graph Library 

^ 3 Fully User-Definable 
Report Generators 

^ Mouse or Keyboard Driven 
^ Multi-Level Security 
^ On-Line Word Processing 
^ On-Line Help Facility 

INTRODUCTORY PRICE: $199. 

Nonmaliy $389. retail 

SPECinCATIONS: 

Requires PC/MS-DOS version 3.0 or 
higher with 512K of useable memoiy 
and a minimum of 1 MB of disk storage. 
For use with IBM PC. PC XT, PC AT. 
Personal System/2, and compatibles. 

TO ORDER CALL: 

214-407-1006 

MICRO™ 

TECHJSIOLOOiES 

INC. 

Dallas, Texas 75287 

ANALYST t IS B trademark of Micro Technoiocws. Inc. IBM ts a 
resiaiereo trademark and Peraonai Syaiam/Z is a trademark of 
International Busmaaa Mactunas. 
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LOOK! Just a few new 


NEw^ Northgate' 
OmniKey/PLUS 

The keyboard you asked us to design! 

Thousands of you asked us to make a keyboard 
designed the way you want, not what IBM and all their 
keyboard clones force on you. 


F KEYS ON THE LEFT... 

12 easy to reach, programmable 
F Keys where they belong and 
where your fingers expect to find 
them instinctively 


CONVENIENCE CLUSTER ... 
Large Backspace Key. hard to 
miss: L shaped Enter Key; Back- 
slash next to Shift: Unshifted 
Asterisk Key— a wonderful addition 


Now , . . discover OmniKey/PLUS! 

As are all our keyboards, Northgates engineers designed 
this gem from the ground up. It's not a PacRim economy 
job anyone can buy. IT'S EXCLUSIVELY NORTHGATE. 

One look, one touch tells you this is the best in keyboard 
design, in quality, in all its many features. You can type 
faster, confident all the keys are where you want them. 


H Alps Click/T^aile 
* Key Switches 


Dip Switch 
compatible with 
nearly any IBM PC 
type system— PS/2, 
Zenith. Compaq, 
Dell, Tandy. AT&T 


H OmniKey/PLUS 
™ weighs 5.5 lbs., 
made to stay put on 
your desk 

H Cable plugs into 
™ back of keyboard 

H Low Profile Elegant 
™ Styling! 


Nowl IWo separate keypads. Cursor arrows in logical, 
comfortable array— gone is the ill-conceived "inverted T" 
And the backslash key is placed "just right." See detail 
panels. 

Will you prefer OmniKey/PLUS enough to discard your 
current keyboard? Take ten days to make up your mind. 
If not, return for full product cost refund. 

Quantities may be limited so call or send your order today. 


Introductory Limited Time Price 



For Dealer and Distributor Program Pricing. Phone Keyboard 
Dept, at 612-553-0734. 




features of OmniKey/PLUS. 


COp,' ^‘ 


■ Ten-day trial 
return for 
unquestioned 
full refund. 


■ Three-year 
unconditional l 
warranty, any 
cause, we will 
repair or replace. 


■ Compatible with 
virtually every 
IBM type 
computer in 
the world! 


CURSOR'SCREEN KEYPAD ... 
With arrows in familiar diamond 
pattern No need to hit Num 
Lock or hold down Shift Key 
And we nuked' the Inverted! 


NUMERIC KEYPAD ... 

With all the math operands in 
place around the numbers Large 
INS. DEL and ENTER Keys. Has 
lighted Indicators above pad 


New 

OmniKey7l02 
Model Also 
Available... 
$99.00 

For those who prefer 
Northgaie's 
OmniKey/102. an up- 
dated version now 
joins our line Same 
trial offer, same ?*year 
warranty. 


NORTHGATE 

COMPUTER 

SYSTEMS 


JfASA. Northgate Computer Systems. Inc 

PO Bo* 41000. Piyrtwiim Minn«ottiS544i 


C Copyngn NormgaM CompuW' SyfMmt. Inc 1969 
AIIPi^sR»**rv«(3 

NonhgM OmnKvy 102 OrnnKayPlUS. are Pw NonrigM* logo «« badpmariis ol 
Nort^g•M CompuHr Sytiumt. Inc Al oPwr pradud tnd ormo nam** are tradamare* and 
regwiareo iredamartta Qi ina» reap aovt ccrepantaa 

^waa and tpacAcaaons are auDiac1 10 tfiangawiPioui noboa Norihgala 'Marvaa 
tn# ngwia t uoa nMa Mreperrerea cl aquai Of ore>la> quaWy or pdrto? ma #xa Maarea 
tuO|*diot««iaMiy 


Phone Toll Free 

80052^2446 

HOURS: Mon.-FrI Tam-Spm. Sat. 8am'4pm Central 

Canada: 800-338-8383 


Yes. Ship my OmniKey orderlsi 
I understand I may use it for 
10 days and if I wish, may return 
it for full product cost refund 
i agree to pay for freight 
both ways 

Northgate will accept COD 
and purchase orders from 
credit-worthy buyers for quan- 
tities totalling SSOO.OO or 
greater 

FAX orders to 012-553-1095. 
SHIPPING Allow 5 days for 
order processing before ship- 
ment Thereafter, shipments 
can be: 

■ UPS Ground add S7 00 ea 
allow 2*3 weeiis for delivery 

■ Overnight Air add S25 00 ea 

■ Second Day Air add $l2-00ea. 


NORTHGATE COMPUTER SYSTEMS, INC. 

PO Box 41000. Plymouth. Minnesota SS44i 
Name ■— ■ ■ _ 

Company 

Ship to (address) - 

Ctt> Stale Zip 


Computer Brand S type _ 


Oty 

item 

SMpptag 

Total 


OmmKey'PlUS* 

$11900 




OmnlKev'l02 

$ 9000 




C/T lOI 

S 9900 




*Vou mutl ipKily ohKh 

Compatibility r«Mes Please lead before placini your order 

OmniKev PLUS n made (ompaiible thrauch a combmaiun d dp 
MMchiemn^andthepropercunnKtingcable WrmuUiuwwtbr 
(onpuwr malie and model you inll be uHr« with OmntKey PLUS 
Otherwise we cannot guarantee companbiiiy 


Prepaid amount crKlosed S 

Please charge to my Visa MasterCard 
Card No . Expires . 

Signature of Cardholder 







The one accounting decision 
that’s easy on you 
as well as your wallet 




Peaditree Complete”' in is a true accounting sdtware value — full- 
featured and powerful, yet easy to use And it’s even easier to affisrd. 
Ov er 3SO.OOO satisfied users have already discovered that S199 gjves 
you an incredible nine modules to handle all of your business account- 
ing needs: General Let^i Acwunts Payable^AcaHints Receivable. 

Invoicing, Purchase Order. Payroll. Inve ntory, fob Cost an d Fixed Assets. 

Peachtree Complete ffl's modular format lets you install the functions 
that your company needs now, then add to the syston as your business expands. 

Set up multiple departments, even multiple companies — therms virtually no 
limit to your business growth with Peachtree 

Easy to Install. give you everything you need to start using your 
Peachtree Complete ID accounting system right away. Vbur padcage 
indudes a Qui^-Start Guide. DOS and Accounting Primer, plus an 
eigbl'-voluinc reference library. Each module has on-line mtorials to 
make learning simple And of course Context-Sensitive HELP is 
on-line at all times. Best of all, Peaditree provides all these 
materials at no extra cost! 

Simple to Use. Peachtree Complete ID indudes system- 
wide features, such as scrolling reference taMes. pop-up 
wladpws and short-cut keys, to help you work qui^ 
and efl^ently. 

Because the nine modules work together, 
you can accomplish several accounting 
tasks with only one Peaditree Complete 
entry. For example, when you enter an 
invoice, your Inventory, Accounts Receivable 
and General Lec^ are mitomatically updated. This 
most recent version also lets you add customers, vendors. GL accounts and 
other items on the fly. Plus we've built in automatic back-up of important data 
^es to protect your valuable accounting information. 

Ideal for Small Businesses, a recent survey conducted by the 
American Institute of CFAs shoved that 
I accountants recommend Peaditree to their 
small business clients more often than any 
other accounting program. Wve induded 
over 450 pre-d(£ned reports tt> ke^ your 
business running smoothly, including 
financial reports, invoice. i099s and 
automatic federal and Sale (M^roU tax 
calculations. Reports can be prirtted to 
the screen, or to one of up to four printers 
attached to your computer. Or save your 
reports to disk and print when it’s 
convenient for 
you. Our range 
I printing feature 
lets you choose 
the records you 
want, saving time 
I and needless 

■ ■ — * paperwork. 

Save $100 With Our Double Bonus 
Bundlel Expand the power of your Peachtree 
accounting with the customized reporting capabil- 
ity of Peachtree Data Query”* m. Ftom sales analysts 
tn personaliz ed re p orts, PDQ III lets you make the 
most of your accountli^ data indudii^ export to Lotus 
l-2-3*andcIBASE* 


Vdu’U have safe, simple.aco^jp^all the vital information stored 
in your accounting files. Mm custom reports^ graphs, histograms - 
and do it directly from your Peachtree Complete m menu! Peachtree’s 
Double Bonus Bundle indudes both Peaditree Comfdete m and PDQ ID — 
each normaUy 1199 — for one low price (rf 1298. lliat’s a savii^ of $100! 

The Peachtree Advantaae. Since 1978, Peachtree Software has 
delivered quality accounting semware Vfe stand behind our products with 
technical support directly ^m Peachtree ($1 per minute, 120 minimum on 
your credit or through 


special Upgrade Prldng 

Peachtree Complete I & n 
customets save 50% on upgrades. 


UmUednmeOftt 


Call Ib Order 
or for a dealer near you. 

1 - 800 - 247-3224 

(orcaU 1-404-564-5800) 

1b order by mall 

add tl2.50 shipping and handling 

(in Georgia add applicable sales tax) 

1505 Pavilion Place, Dept. PCM 
Nofcross, GA 30093 


our nation-wide network of 
support (enters. also offer 
an unconditional 30-Day Money 
Back Guarantee when you buy 
directly from Peaditree If for 
any reason you are not satisfied 
with our product, just return 
the pack^e to us within 30 
days for a prompt refimd. 

A $25 re-stockii^ fee is charged on eadi package returned. 

Make the accounting decision that’s easy on you 
as well as your wallet. Peaditree Complete in 
at $199 or the Double Bonus Bundle for only $298. 
Call to order today! 


Peachtree 

- ' 


"NaettrmitmmnOtiiUktl, nJfcrigg men ■sodwfw 

pmidu M ttOiF IHtniHOtlKitB tttK MtKJ/ 

pnf n mn itm9tryletfe»A”—K WbrU 

Hardware SpeclflcatiGns: RequUcs PC/MS-DOS venton 3.0 or 
higher with 640K of memory and a hanidik. For use with the 
Im* pc pc XT, PC AT, f^nonal Sptcm/2* and con^ntMci. 
SiV media optionally avafiable. IBM is a (^istcfcd trademark 
and tasonal Sysicm/2 is a trademark ot Iriemational Buslncas 
Machines Cotp. Not copy p roiccied- 


Software* 
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by 

Neil J. Rubenking 


MAXIMIZING MEMORY 

Recently, a friend of mine was working with 
a very large file when he began to get warn- 
ings that he was running out of memory. He 
needed to make his file larger still, so he 
asked me what he could do to get more 
memory. After determining what he actual- 
ly needed. I advised him to delete some of 
his TSRs temporarily to gain a few more 
kilobytes. 

The blank look that followed prompted 
me to look at his system. Pointing to a large 
block of commands in his AUTOEXEC 
.BAT, I asked, "What are these?” Sheep- 
ishly he replied. "Oh, those are just a few lit- 
tle fixes that I've collected." The "few" were 
actually 17. I had never seen that many 
TSRs live with each other before. "But 
they 're only a couple of bytes each I" he 
said. A directory check confirmed that the 
files contained only between 20 and 350 
bytes each. 

"I've totalled them up and they use only 
a kilobyte or two," he said. Running the 
DOS MEM command and totaling the re- 
sult produced a startling revelation and 
confirmed my guess: they really occupied 
almost 20K of memory. 

It took a little while for me to explain to 
him that for each "little fix" of his, DOS actu- 
ally allocated a good bit more memory than 
he had thought. Each program had its own 
256-byte Program Segment Prefix (PSP), a 
part of any active program. Each also had 
its own copy of the environment that ran 60 
or more bytes in length. This was because 
of the simplicity of the programs he was us- 
ing, since most just latched onto one or 
more interrupt vectors and then terminated 
without releasing the environment space 
back to DOS. The little program that "used 
only 20 bytes " actually used over 3001 Not 
much memory by itself, but it quickly added 
up. Arxf, inevitably, unusable small holes 
had also developed in the map of his sys- 
tem's memory. 

Ruthless weeding of unnecessary pro- 
grams freed up almost 17K. Temporarily 
removing some of the larger commercial 
programs gave him much more. 


User-to-User 


■ MAXIMIZING MEMORY; 
Those tiny TSRs take 
more RAM than you think. 

■ LOG YOUR COMPUTER 
USE: Keep track of the 
time you spend with 
various applications. 

■ SCHEDULING 
AUTOMATIC BACKUPS: 
Don't want to back up 
every day? How about 
every five days instead? 

■ MERGING PROGRAMS 
AND DOCUMENTATION: 
Two ways to add notes to 
seldom-used utilities. 


His CONFIG.SYS file was also a mess. 
He had used a "more is better" philosophy 
and had nearly maxed out almost every 
DOS command. A little paring on the size of 
his BUFFERS, FCBS, FILES, STACKS, 
and LASTDRIVE commands freed still 
more memory. 

Mark Treadwell 

LaVale, Maryland 

I i T L; Every TSR gets a complete copy 
i M r J of your environment. Some of 
uAlfli them return the space allocated for 
the environment to DOS, but quite a few 
do not. If you've expanded your master 
environment with a SHELL= statement in 
CONFIG.SYS, and if you've filled it with 
a long PATH, a fancy PROMPT, and 
scads of variables, you could be losing 
hundreds of bytes with every TSR you 
load. 

There is a simple solution that will save 
you most of those bytes. Load all your 
TSRs before you set a PATH, PROMPT, 
or any other variables. That way they'll get 
a minimal environment, containing only 
the COMSPEC variable, set by DOS itself 


to contain the full path of COMMAND 
.COM. If you really want to be frugal, you 
can experiment with clearing the COM- 
SPEC variable and restoring it after you 
load your TSRs. 

LOG YOUR COMPUTER USE 

Scott Evans's suggestion for automatically 
logging each time your computer is booted 
(User-to-User, February 28, 1989) prompt- 
ed me to send a batch file I use to record the 
time I spend working with QuickBASIC. 
The method that I use, however, is some- 
what different because it doesn't require 
changing the system prompt or invoking a 
secondary command processor. Instead it 
makes use of DOS's DIR command and 
FIND filter. 

QB.BAT (Figure 1) keeps a record of 
each time I start or end a session in Quick- 
BASIC in a file called QB.LOG. (It assumes 
that QB.LOG is in subdirectory CAREC- 
ORDS and the QuickBASIC program file, 
OB. EXE, is in subdirectory C^QB45.) 

The tNrd line in QB.BAT creates a tem- 
porary zero-length file called START.QB. 
The fourth line appends the directory listing 
of START.QB to QB.LOG after passing it 
through the FIND filter to strip off unwanted 
information such as the "drive volume la- 
bel," "number of files," and "bytes free " 
statements generated by DIR. If QB.LOG 
doesn't exist, line four will create it. 

Line five then erases START.QB and 
the next two lines put you into the applica- 
tion program, QuickBASIC. 

When you exit from the application, the 
process is repeated except that this time 
the temporary zero-length file is called 
END.QB. After you run QB.BAT a couple of 
times, QB.LOG will look something like the 
following: 

START gs S 2-12-89 llISp 

END QB 8 2-12-89 4lS7p 

START QB 8 2-14-89 8:44a 

END QB 8 2-14-89 12:21p 

You can create an automatic logging 
system for almost any application program 
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SCHEDULING AUTOMATIC 
BACKUPS 

If you're like me, either you don't use your 
computer every day, or you simply don't 
want to go through a backup of your data 
files each time you use your system. Here 
is a simple way to have your AUTOEXEC 
■BAT back up your data files every fifth time 
you start your computer. 

The batch lines in Figure 3 check for the 
existence of five zero-length files. Depend- 
ing on which files exist, the routine either re- 
names the existing files or backs up the 
system's data directory. 

In this example, the routine changes to 
the DOS directory (of course, you could use 
any subdirectory) and checks which 
COUNT files exist: COUNTS, COUNT4, 
COUNTS, COUNT2, or COUNT1. These 
are just marker files, and since they have 
zero length, maintaining them in a subdir- 
ectory sacrifices no disk space. 

If any marker file except COUNTS ex- 
ists, the routine increments the count by re- 
naming the files, then returns control to AU- 
TOEXEC.BAT. If COUNTS exists, the 
routine backs up the files in the DAT A direc- 
tory and resets the count by renaming the 
marker file. 

To use this routine, first add the lines 
from Figure 3 to your AUTOEXEC.BAT us- 
ing a text editor. Then create a zero-length 
marker file called COUNT 1 . You can do this 
by entering REM > COUNT1 at the DOS 
prompt. When finished, the routine will back 
up your system every five times you boot it. 

If you want the routine to back up your 
system less often, modify the routine to 
check for a higher marker file. For instance, 
if you want the routine to back up after eight 
boots, change it to back up when COUNTS 
exists, and add IF EXIST lines for 
COUNTS, COUNTS, and COUNT?. Note 
that you must always check from high to 


ECHO OFF 
CD\ 

TYPE START. OB > START. OB T 

DIR Ci\START.08 I FIRD -START- » C I \RECOROS\0B . 
DEL START. OB 

CD\0B45 . • 

TYPB BMD.QB > BNO.QB 

DIR Ct\BltD.QB I PXNO "END" » Ct\RECORD8\QB.LOG 
DEL BND.QB 


Figure 1 : This batch file logs the time spent working in QuickBASIC. You can easily adapt it to keep 
track of the time you spend working with other applications. 


Bcao OPP . 

SET TYPE- ^ 

IP -II-— * GOTO Syntax - 

FOR %tv IN (NP SS Wp •«} DO IP SET TYPE-BIZ 

FOR %tV IN (DO PS dd ft) DO IF tl— %lv SET TYPE-FUN 
IP "%TYPE»"-»““ GOTO Syntax 
REN > START ll.lTYPBt 

DIR START_%T.ITYPEI 1 FIND "START " » Ct\RECOROS.LOG 
DEL START %1.ITYPBI “ 

GOTO II “* 

SWP 

ECHO Tour wordProcetsor here 
PAUSE 

GOTO endlog 


ECHO Your Spreadsheet here 
PAUSE ** 

GOTO endlog 
tDD 

ECHO Your Dungeons 'n Dragons here 
PAUSE 

GOTO endlog 
}PS 

ECHO Your Plight sinmlator here 

PAUSE 

(Endlog 

REN > END ll.tTYPEl 

DIR END ‘TTfITYPEI ] FIND "END " » Ci\RECORDS.LOC 

DEL END ll.lTYPBt 

ECHO » C:\RECOROS.LOG 

GOTO Ena 
(Syntax 

ECHO 8yntax( "LOG NN", where NN is one of wp, ss, DD, 

ECHO NP-Nord Processing 

ECHO SS-Sprssdsheet 

ECHO DO-Dungeons 'n Dragons 

ECHO PS-Plight Simulator - ji,.-. 

(End , ■ • ; 


Rgure 2: You can use this batch file as a model for a system that logs all of your computer usage. 
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Figure 3: Add these lines to your AUTOEXEC 
BAT file, and you'll automatically back up your 
data every fifth time you turn on the computer. 

low: otherwise one line will create the file 
the next line Is looking for. 

Charles J. Williams. Jr. 

Virginia Beach. Virginia 

i i I I i In this column, we've given you 
ijin batch files that activate just once a 
SBBSS day. or on a particular day of the 
week, or at a particular time. All of these 
files assume you use your computer every 
day. If a particular system gets only occa- 
sional use. you need a different sort of 
batch file. A zero-length file is just the 
thing for tracking, since it uses no disk 
space besides its 32-byte directory entry. 

To suspend your "every so often" ac- 
tion temporarily, just delete the COUNT 
file. When you want to start it again, give 
the command REM > COUNT I to re- 
create the file. 

MERGING PROGRAMS AND 
OOCUMENTAHON 

PC Magazine's DR.COM (Programming,' 
Utilities, August 1987) is one of my most- 
used utilities because It allows viewing of all 
file types. It's Interesting to look at the guts 
of programs and DOS commands. I almost 
always discover something I didn't know 
about these programs by seeing all their dif- 
ferent messages at once. 

I've accumulated a large number of pro- 
grams. but since I use them only occasion- 
ally, it is difficult to remember their exact 
syntax, parameters, and switches. Many of 
the programs have instnictions embedded 
within, and I use DR to review them, but 
others require a tedious search through the 


manual. I came up with an easy way to add 
my own notes and comments to any .COM 
or .EXE file without affecting how it oins. 
Weeks or months later I can view these 
notes with DR.COM to jog my memory. 

Let’s say you want to add some instruc- 
tions to the program ASSIGN.COM. The 
easiest way is to use a batch file such as 
NOTES.BAT (Figure 4) to insert the com- 
ments automatically. Note that each line is 
successively appended to ASSIGN.COM 
using ECHO and the redirection command 
». 

You can't use angle brackets (<>) with- 
in your comments when using this method. 
Instead use curly brackets ({ )) with the un- 
derstanding that they really mean angle 
brackets. The piping sign ( I ) can't be used 
either. 

Of course this method would quickly be- 
come tedious if you wanted to add more 
than just a few lines of text to a program file. 
To insert pages of documentatton, you can 
concatenate a program file with a docu- 
mentation file. The documentation file can 
either be one you prepare yourself or one 
that accompanied the program, just as long 


as it’s a pure ASCII file. 

Assume you want to combine two files, 
CURSOR.COM and CURSOR.DOC, 
which respectively contain 152 and 745 
bytes. The syntax to enter at the DOS 
prompt is 

copy /B CURSOR. COM+CURSOR. DOC 
CURSOR. COM 

The /B means that the files will be treated as 
binary files; If you omit it, you'll trash the 
files. After you issue this command, the 
documentation will be an integral part of 
CURSOR.COM, and you may erase CUR- 
SOR.DOC. Whenever you want to view the 
documentation, use DR.COM to browse 
throughCURSOR.COM. 

There are other advantages to combin- 
ing files, such as reducing disk clutter. In the 
above example, the gain Is one cluster. 
Even the smallest file automatically takes 
one cluster (usually IK, 2K, or 4K) of disk 


space. Combining the two files of 1 52 and 
745 bytes yields a single file of 897 bytes, 
using only one cluster instead of two as for 
the original two files. 

I regularly use both methods to add 
notes to .COM and .EXE files, and have en- 
countered no problems running the pro- 
grams later. 

R. Valllancourt 
Kingston. Ontario 
Canada 

i |Ty For most small utilities, you prub- 
iSn ably won’t do any harm by ap- 
ULisallili pending the documentation to the 
program. The program will simply exe- 
cute as usual and end when it reaches its fi- 
nal command. But do be cautious using 
this technique, especially with RAM-resi- 
dent utilities (TSRs). It’s conceivable you 
could end up loading the appended docu- 
mentation into RAM along with your utili- 
ty, thus wasting RAM. Always save an un- 
modified copy somewhere, if only on a 
backup floppy, in case problems arise. 

If you do try this on TSR programs, 
note how much RAM they take before and 


after the change. The DOS 4,0 MEM 
/PROGRAM command shows you each 
program’s size, or you can use one of the 
many memory-mapping utilities such as 
PC Magazine's PCMAP. If these options 
aren’t available, run CHKDSK before and 
after loading the program and calculate its 
memory use by the difference in the 
"bytes free" figure. If the RAM usage in- 
creases, don’t use the program — replace it 
with the unmodified backup. 

SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print. 
plus an extra $25 if you send your letter on 
a disk. If you do, please include a printed 
copy. Mail contributions to User-to-User. 
PC Magazine. One Park Avenue. New 
York. NY 10016. or upload them to PC 
MagNet (see the "By Modem" sidebar in 
the Utilities column). ■ 


NOTES.BAT COMPLETE LISTING 


ECHO Notes:»aseign.cofn 

ECHO This program redirects read/write requescs»a8sign.com 
ECHO from one or more drives to another drive. »as8ign. com 
ECHO Example: assign a^c b*c (Requests to read/write»assign.com 
ECHO to drives A/B will be redirected to drive C) .»a88ign.com 
ECHO TO disable, enter assign without parameter, or reboot. »assign. com 


Figure 4: You can use DR.COM or any other program that allows viewing of binary files to look at the 
usage instructions this batch file adds to ASSIGN.COM. 
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Novs( Get 386 System Poformance At A 286 System Price. 



It just doesn’t make sense to buy 
another 286-based personal 
computer. 

Not since we created the 386" SX micro- 
processor. Nowvou can buy a386 SX-based 
system for the price of a 286based system. 
And invest in the future, not in the past. 

386 SX makes it easy to make the move. 


It's one hundred percent compatible with the 
286. So all vour software moves with you. And 
it’s one zillion percent better. Because it ruas 
all the new 386 software, too, which the 286 
can’t. 386 SX Ask for it the very' next time you 
buy a computer. 

386 SX. Now’s the time 
to make the move. 


Intel 


xSeed 10 know more abuul 386 SX compu$en^ Call l'80l}722-7772 ext SAQ2atul well tend wu an mformatiie oimieu' 


WiHtimlraatitf lMrilaipiir«iin li»«ri ■»« «>!» i nl irwkinwfciillMrtViiquirmmi CI9K iMctCnjxnmi 

CIRCLE S12 ON READER SERVICE CARD 


Now Northgate" Gives You Qedit 
and No Payments Until 1990* 

(Payments begin 90 days from the date your Northgate Computer System is delivered to you.) 



WHY TIE UP YOUR 
OTHER CREDIT CARDS? 

Use the Northgate Big N' 
credit card and avoid the 
"payment crunch." 

Simply fill out the Big "N" request, 
and send it in. Prompt approval 
assured. 

Once you're approved, simply call 
our TOLL-FREE number and one of 
our expert system consultants can 
help you design the Northgate 
System which will best suit your 
needs, and it will be shipped to 
you right away 


WtTKt TO lacoiuw HmCAWTS 

Wu mvst docNne yut mirttai status 
m«tiM 
unmartM 
itgaiy sepafatad 


BIG 'll’ REQUEST FOR CREDIT 

A maxriM person may apply lor individual credit I am applying tor (please check appropriate box): 

L 1 JOMT CKEOrr with another person. Complete entire application 

L) MOtnOUAL CKEOfT but rely on income or assets ot another person as a basis lot repaying the credit 
requested Complete entire application 
□ MBVKMML CHEOT. Complete sections “a" and "b” only 


Please complete an appropriate sections, groyidmg at least two year's residence and emptoyment history This wiH enable your application to be 
processed as qwckiy as possible it you are sell employed, please be sure to complete section "0" 


Applicants mnl be It ytart ol spa or oMar. 
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c. Joint Applicant’s Pfersonal Information 

MM appieaM't ncm: Fhsi mtiai 


Best of all, there will be no 
payments due on your Northgate 
System for a full 90 days starting 
from the day you take delivery! 

Northgate offers flexible long term 
leasing plans too. You can choose 
the plan that will best fit your 
needs, with terms up to 5 years. 


CAa TOLL'FREE 24 HOURS EVERY DAV 

800-54W993 

Canada: dOO-ISS-dadl 
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PCM122689 


Complete this request and mail to Northgate today! 


•Interest will accrue during deferred period l.5%permonth, 18% AP 


NORTHGATE COMPUTER SYSTEMS, INC. 

P.O. Box 41 000, Minneapolis, Minnesota 55441 


•Based on purchase price of $1,299.00 on the Big N' revolving 
charge Prices subject to change without notice. Offer not valid for 
APO or FPO customers. 
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SEARCH AND DELETE— 

A NEW TWIST 

The Esc Replace command in Microsoft 
Word, Versions 4.0 and 5.0, will let you 
search for specified text and either replace 
it with other text or delete it. The Esc Format 
replace Style command is similar in that it 
will let you search for a specified style and 
replace It with another style. What is miss- 
ing is an easy way to search for a style and 
delete the text formatted with that style. 
Such a command would be useful when 
you need to create a version of a file with all 
hidden or strikethrough text removed, for 
example, or a version that removes all 
paragraphs fonnatted as headings. 

The macro in Figure 1 takes advantage 
of the Esc Format sEarch command to add 
this search-and-delete capability to Word. 
The macro prompts for the style to search 
for, gives you the option to confirm each de- 
letion or not, then goes to the beginning of 
the document and starts the search. Note 
that the macro will find only stylesheet- 
based formats, so that it will not work If you 
have formatted the text directly. 

Stephen H. Skiles 

Battle Creek, Michigan 

[TTlj This search-and-delete macro can 
indeed be useful. However, keep 
eWlli'lt in mind that it is not necessary to 
remove text if you only want to keep that 
text from printing. For example, suppose 


■ SEARCH AND 
DELETE— A NEW TWIST: 
A simple macro that 

lets you search for and 
delete text formatted in 
a given style. 

■ MIXING dBASE FIELDS: 
Combining different 
fields to save disk 
space can be 
counterproductive. 

■ A TIP FOR MACRO 
PROGRAMMING: 
Surprise! WordPerfect 5.0 
variables accept 
commands. 


you want to avoid printing text that has 
been formatted as strikethrough on your 
stylesheet. You can go to the Gallery and 
change the format of the style to hidden 
text. As long as hidden text is set to No on 
the Print Options menu, anything format- 
ted in that style will not print. 

Also note that although stylesheets un- 
questionably give you more control over 
your format, you can build a similar macro 
to search for and delete text that has been 
formatted directly. To search for character 


formats, eliminate the first line of the mac- 
ro in Figure I ; this line asks for the style to 
be deleted. Then change the third line to 

«:trl PgUpxCtrl ^c>facd«pau8«» 

This calls the Esc Format sEarch Character 
menu, then pauses so you can define the 
character format for which it’s to search. 
You can also search for and delete directly 
formatted paragraph formats by changing 
the third line to 

<CtX‘X FgOpxCtrl Btc>f«pd«pauB*» 

instead. This variation calls the Esc For- 
mat sEarch Paragraph menu, then pauses 
for you to define the paragraph format for 
which it’s to search.— Af. David Stone 

MIXING dBASE HELDS 

I keep a large mailing list of residences arxl 
businesses. To save disk space. I’ve com- 
bined the last name and company fields; If 
the record is a business, the company 
name goes in the Lname field and the 
Fname field is left empty. 

But this creates a problem with mailing 
labels, because even if the Fname field is 
TRIMmed, there is a space between 
Fname and Lname, and it appears to the 
left of every company label. To correct this, 
I use both of dBASE's TRIM functions in 
the Label Form's first line; for example, 

LTRIN(TRZN(Fname)-f'' "-fLname) 

Gary M. Ciborowski 
Perry Hall, Maryland 

I jj y This is a good solution to a prob- 
lem that shouldn’t exist, since it’s 
KSOI generally bad practice to mix dif- 
ferent entities (like company and last 
name) in a single field. Suppose you sud- 
denly need to make personalized mailings 
to such a file? What if a record needs both a 
company and a last name? Then, too, com- 



Flgure 1 : This macro for Microsoft Word, Versions 4.0 and 5.0, searches for text formatted in a given 
style, then deletes the text. Note that it gives you the option of confimiing the deletions. 
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UNIQUE.WPM 


COMPLETE LISTING 


pany names tend to be much longer than 
last names, so some disk space is wasted in 
the combined field, anyway. 

A better solution is to expand the struc- 
ture to include separate company and last 
name fields. The residential records will 
have an empty Company field, while busi- 
ness records will have empty Lname and 
Fnatne fields. 

To produce an alphabetical listing, you 
then create a conditional index, as follows; 

TNDEX ON lIF(company>- 

company, lname ) 

This works in all dBASE versions and 
clones starting with dBASE III Plus. You 
can get around SORT’S inability to deal 
with conditional expressions by perform- 
ing the INDEX command and then COPY- 
ing the file while the index is active. The 
Label Form’s first line would be 

llPrcoapanys" "rConpany,; 

LTItIM(TRIM(rn*M)'l'* ■-FLnuu) ) 

In Other words, if there’s anything in the 
Company field, print that; otherwise, print 
the Lname and Fname fields. 

If you must keep both Company and 
LastName in the same field, here are a 
couple alternatives that allow better sort- 
ing. The first is to add a I -byte code field to 
distinguish companies from residences. 
The second involves entering business 
names in uppercase and residences in up- 
per- and lowercase. Then you can distin- 
guish between the two types by testing 
whether Lname=upper(Lname). 

If a company name is prefaced by an ar- 
ticle or something that would spoil its al- 
phabetical sequence, either alternative will 
let you hold it in Fname. For example. The 
Brown Company should not be sorted with 
the Ts; so in this case. The would be put in 
the Fname field so that the record would be 
sorted on Brown Company. — Brad Stark 

A 'HP FOR MACRO 
PROGRAMMING 

While developing a macro-based applica- 
tion for a client, I had to create unique file- 
names for a series of closely related, very 
similar files. And because DOS filenames 
are seldom long enough to be infomiative, 
the hard copy document was to be brand- 
ed with the filename of the document. 


(; )Change* the* format -of 'the -date 'String -to* the -end -of 'the’ filename" 
(Date/Outline) f%2 11% 7 . % 9 {Enter} {Enter} 

(; ) Set •var2* to -accept -the -new* filename* (wild* indirection ‘here)" 
(ASSIGN)!" {Macro Commands } ai" 

{ ; }Now*that*varl*hold8* the 'Commands* to 'accept 'material* from* document' 
{Date/Outline}! {Block} {Home} {Left} {VAR 1} 

{; )Reset* the -date* format 'to* normal" 

{Date/Outline}F3* 1, * 4 {Enter} {Enter} 

(; ) Save -the* file -with* new'unique* file* name" 

(Save) {VAR 1} {Enter} 

{; }D0NEI 111" 



Rgure 2: UNIQUE.WPM saves the current file under a unique fUename and the filename of the 
document on the hard copy. 


UNIQUE.WPM, shown in Figure 2, dertran- 
strates how I did this, as well as showing an 
absurd limitation of WordPerfect macros. 

For the purpose of this project, a unique 
filename consists of a single character indi- 
cating the type of document followed by 
pairs of digits representing (in order) the 
year, month, day, hour (24-hour clock), and 
minute. Getting the date and time informa- 
tion for branding the file is simple enough 
with the date text function. However, nam- 
ing the file requires putting all the infomta- 
tion into a macro variable, which requires 
indirection. The macro assumes that the 
cursor is located at the end of the docu- 
ment-type character portion of the filename 
and that nothing else exists on the same 
line as the filename. 

The first line of UNIQUE.WPM changes 
the date format into one usable as the last 
characters and extension of the filename. 
The second assigns to the macro variable 1 
keystroke that enters a block of characters 
from the document into a macro variable if a 
macro weren't running. 

The macro next appends the date por- 
tion of the filename to the single character 
and blocks the whole filename. It then ex- 
pands the maao variable, which puts the 
whole block of text into the same variable. It 
saves the file, with the expansion of the 
variable providing the filename. 

I suspect that the WordPerfect 5.0 mac- 
ro language is one of the computer lan- 
guages that is not quite sure what is data 
and what is program. I am sure that some 
readers will be able to exploit this feature in 
some truly remarkable ways. 

Thompson Freeman 

Charlotte, North Carolina 

I j IVorr/PFr/fcl 5.0 variables suppos- 
! M n ediy hold just text and codes. How 
ilAlfii amazing to find that they can hold 
commands, as well. Mr. Freeman calls 
this fact an “absurd limitation.’ ’ 1 call it an 


opportunity, and the example macro 
proves my point. 

Each time you run UNIQUE.WPM, it 
saves your document under a different 
name. You’ll use a lot of disk space that 
way, but you’ll also have an audit trail of 
document changes. The current name re- 
mains in {VAR 1 }, unless some other mac- 
ro changes it. You could edit UNIQUE 
.WPM to insert the contents of (VAR 1} 
into a header or document summary before 
saving the document. 

For a less complex example that puts 
commands in a variable, create a macro 
like this one; 

{ASSIGN} I'rList Files) {Enter}" 

{VAR 1} 

The first line assigns the two keys F5 (List 
Files) and Enter to variable I . The second 
line simply inserts variable 1 into the text. 
The commands take effect just as if you 
were typing them. 

It should be possible to simplify certain 
macros that require lots of IF or CASE 
tests using this technique. Rather than test 
many separate options, simply build up the 
appropriate set of commands in a variable 
and then execute that variable. I’ll be inter- 
ested to see how readers use this tech- 
nique. — NeilJ. Rubenking 

SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User. 
We’ll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on a disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY IOOI6, or upload them to 
PC MagNet (see the “By Modem” side- 
bar in the Utilities column). ■ 
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COBELDRAt/i// 

The Y/orld's Finest PC Illustration Package 



COREL DRAW has rapidly received acclaim as 
the most exciting graphics package in the industry • 
with ease of use, versatility and speed that exceeds 
even Macintosh programs! 

Now, version 1.1 rockets even further ahead with 
unprecedented value and capability. We bundle in 
a phenomenal amount of free typefaces and clipart 
images that would normally cost thousands of dol- 
lars. Furthermore, our new type converter incor- 
porates thousands of additional fonts. Virtually 
unlimited clipart is also available with over 10,000 
images supported from 12 leading clipart vendors. 

Corel DRAW 1.1 is shipping NOW for $595 and 
you can upgrade your 1.0 version for $99. Call us 
for direct orders or. dealer information. 


Corel DRAW! 1.1 $595 
1.1 Upgrade $99 


CIRCLE 729 ON READER SERVICE CARD 



What§ eveamote amazing 
is te letter quiality 



It may seem like a small thing. 
But it’s nothing less than the first 
letter-quality, battery-powered, 
portable printer ever. 

We call it the ExpressWriter 
301. And you won’t find a more 
convenient letter-quality printer 
anywhere. Especidly if any- 
where is precisely the place you 
need to use it 

The ExpressWriterSOl is the 
perfect traveling companion to 
what is already the world’s wid- 
est line of truly portable PCs. It 
operates on reuseable, recharge- 
able batteries and AC power. Ifs 
small enough to fit into the aver- 
age briefcase. And it uses 24-dot 
technology to produce remark- 
ably high resolution type. But 
most amazing of all, it weighs 
just four pounds. 

Which means that now, any- 
where you can take a portable 
PC, you can also print out a letter- 
quality hard copy. 

And, to us, that’s a big thing. 



I Express WriterXI: 4 lbs, AC and batte^powered, letter- 
I <pmify24'dot print head, 60cps draft, Toshiba/Qwne 
I and Epson LQenmlatvms, 5 resident fonts, exceptional 
I reliatnlity, parallel interface. 

I 

J 

I 


In Touch tvith Tomorrow 

TOSHIBA 


Toshto America Information Systems, Inc. Computer Systems Division 
CIRCLE 321 ON READER SERVICE CARD 


edited by 
Tony Rizzo 
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CREATING REALLY TINY 
TURBOC.COM RLES 

Creating truly tiny programs usually re- 
quires the use of assembly language. 
T^ugh C is very efficient, as far as high- 
level languages go, even a simple C pro- 
gram like 

main(void) 

put8("HelIo, world"); 

) 

will create a 4,262-byte .COM file using the 
Turbo C Tiny memory model. This .COM 
file will include the startup code for prepar- 
ing command line arguments and other fa- 
cilities that this program doesn't use. 

Because I wanted to create some very 
tiny programs, I began to modify the startup 
code tor the Tiny memory model, which re- 
sulted in TEENY. ASM, shown in Figure 1 . 
The source is assembled with TASM or an 
equivalent assembler into an object file with 
the name COT.OBJ. 

To my surprise, I disrxivered that this 
memory model requires hardly any code at 
all. The startup code only needs to define 
the segments and groups, as well as re- 
serve 256 bytes for the Program Segment 
Prefix. You will need to make sure that you 
place main() at the beginning of your 
source file, so that you will not need a jump 
Instruction to get the program started. 


■ CREATING REALLY TINY 
TURBOC.COM FILES: 
Use the new startup code 
provided here to 
eliminate unneeded .COM 
file overhead. 

■ GOTO ENHANCEMENT 
FOR TURBO PASCAL: 
Turbo Pascal's GOTO 
statement is restricted to 
the current procedure. 
These routines remove 
that restriction. 

■ SIMULATING 
BREAKPOINTS: Here’s 
how to emulate Turbo 
Debugger breakpoints 
under the T urbo Pascal 
Integrated Environment. 


Since DOS pushes its own return address 
on the stack, you can exit the program sim- 
ply by issuing a return from main(). 

There are a few limitations and caveats 
in this system. You cannot use the standard 
I/O library calls (like puts() or int86()), but 
you can still use bdos() (for DOS services) 
and in-line assembly language to access 



Figure 1 ; New startup axle for Turbo C 2.0's Tiny model results in significantly smaller .COM files. 


the ROM-BIOS services. 

Using this new COT.OBJ, a "Hello, 
world" program might look like 


main(void) 

i 

bdoa(9, "Hello, world\r\n$" ) ; 

> 

When compiled and linked with the new 
COT.OBJ arxf EXE2BIN'ed, the resulting 
.COM file is only 52 bytes long. An alterna- 
tive version (which requires TASM) takes 
only 24 bytes: 


main<void) 

( 

_DX ■ (int) "Hello, world\r\nS"; 

_AH » 9; 

asm int 021h; 

) 


I couldn't do much better than that in 
straight assembly language. 

Philip J. Erdelsky 
San Diego, California 


If you ate willing to give up some 
I of the services provided by the 
I Standard Library, C can become a 
high-level assembler in the real sense of 
the word. It’s too bad we can’t modify the 
compiler to create a new memory model 
that would use this startup code file. 

The new startup code, TEENY. ASM, 
must be assembled to create a new 
COT.OBJ. But make sure to rename and 
save the original COT.OBJ file first. Then 
you should replace COT.OBJ in your TC 
library directory. Or you can use the -L 
command-line option to create a new path 
toil: 


tcc -mt -L.\ hello3.c 

if the file is in the current directory. 

Be sure to use the -mt option on the 
command line or select the Tiny model in 
the TC integrated environment.— Ric/wrrf 
Hale Shaw 
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JUMP.PAS 


COMPLETE LISTING 


GOTO ENHANCEMENT FOR 
TURBO PASCAL 

Two of the most useful functions available 
to the C programmer are setjmp and 
longjmp. Together they allow you to per- 
form a nonlocal GOTO statement— a jump 
between functions instead of a jump within 
a function. This is useful In cases like enor 
harKfling, where you might want to return to 
an outer level In a series of deeply nested 
functions. The ISO Pascal stanr^ also 
provides a similar capability with the GOTO 
statement. Unfortunately, Turbo Pascal re- 
stricts the destination of GOTO statements 
to the current block. 

To get around this limitation, I wrote a 
Turbo Pascal unit called JUMP.PAS (see 
Figure 2), that Implements Pascal equiva- 
lents of the C functions SetJmp and 
Longjmp. Setjmp stores Its return ad- 
dress, Stack segment, and pointer, the cur- 
rent frame pointer, and the current data 
segment in a record called a JmpBuf . 
These are the only registers that must be 
preserved between function calls, accord- 
ing to the Turbo Pascal documentation. Af- 


You can arrange to 
return from any level of 
nested procedures 
without any GOTOs, 
local or otherwise, 
if you plan in advance. 


ter saving the current context, Se tJmp then 
returns a value of 0. When Longjmp is 
called with a JmpBuf as an argument, it 
takes these values arxl returns to the pro- 
cedure or function that called SetJmp in 
the first place. 

There Is rxre differerKe between return- 
ing from Setjmp and returning from 
Longjmp: a nonzero value Is returned frtxn 
the call to Longjmp . This value can be 
used to determine an error number, or sim- 
ply to distinguish whether the return was 
from Set Jmp or Longjmp . 

The assembly code for SetJmp and 


{ Non - local Goto for Turbo Pascal 4.0 > 

UNIT Jump; 

INTERFACE 

TYPE 

JmpBuf - RECORD 

SP t Word; 

SS : word; 
cs t word; 

IP t word; 

BP ; Word; 

DS t Word; 

END; 

{ Save current context and return a code of 0 ) 
FUNCTION setJit^jfVAR X : Jn^Buf) j Integer; 

{ Restore context and return the given code > 
PROCEDURE LongJn^tVAR X : JmpBuf; Retvalue i Integer); 

IMPLEMENTATION 

FUNCTION SetJmp; EXTERNAL; 

PROCEDURE Lone Jmp; EXTERNAL; 

{$L SETJMP. OBJ } 

END. 



Figure 2: Source code listing for JUMP.PAS, which implements Pascal equivalents of the C functions 
SeUmp and Longjmp. Use the Unit resulting from this code to enable nonlocal GOTOs. 


SETJMP.ASM 


COMPLETE USTING 


CODE 


SEGMENT BYTE PUBLIC 
ASSUME CS:CODE 
PUBLIC SetJmp, Longjmp 


Set Jmp PROC FAR 


POP 

RET 

SetJmp ENDP 


PUSH 

BP 




MOV 

BP, 

SP 



LES 

DI, 

6[BP] 

; Get address of 

JumpBuffer 

CLD 





LEA 

AX, 

6(BP] 

; Save SP 


ADD 

AX, 

4 



STOSW 





MOV 

AX, 

SS 



STOSW 



; Save SS 


MOV 

AX, 

4[BP] 



STOSW 



; Save CS 


MOV 

AX, 

2(BP] 



STOSW 



; Save IP 


MOV 

AX, 

[BP] 



STOSW 



; Save BP 


MOV 

AX, 

DS 



STOSW 



; Save DS 


XOR 

AX, 

AX 

; Return a value 

of 0 from : 


Restore previous frame pointer 
Clean up stack and return 


Longjmp PROC 
PUSH 
MOV 
MOV 
CMP 
ADC 
LDS 
CLD 
LODSW 
MOV 
MOV 
LODSW 
LODSW 
PUSH 
LODSW 
PUSH 
LODSW 
MOV 
LODSW 
MOV 
MOV 
RET 

Longjmp ENDP 

CODE ENDS 
END 


FAR 

BP 

BP, SP 
BX, 6[BPJ 
BX, 1 ; 

BX, 0 ; 

SI, 8 [BP] 


; Get the return code 
If it is zero then return a value of 1 
so that LongJn^ never returns 0 
; DS:SI points to JumpBuffer 


;Re8tore SS 

SS, (SI] 

SP, AX ; Restore SP 


AX ;Push CS and IP onto the stack 

AX 

BP, AX ;Re8tOre BP 

DS, AX ;Re8tore DS 
AX, BX ;RetValue in ax 

;Return with CS:IP from JumpBuffer 


Figure 3: Source code listing for SETJMP.ASM. SETJMP.ASM must be assembled into 
SETJMP.OBJ, which is needed by JUMP.PAS to create JUMP.TPU. 


PC MAGAZINE DECEMBER 26. 1989 









Languages 


LongJmp that is necessary for creating 
SETJMP.OBJ, which is needed by JUMP 
.PAS, is listed in Figure 3. To create the fiie 
JUMP.TPU, use the following commands: 

HASH SETJHP.ASH; 

TPC JUHP.PAS 

A simple example program illustrating the 
usage of SetJmp and LongJmp is shown 
in Figure 4. 

James J. Hankinson 
EdrrKxiton, Alberta 
Canada 

Pascal pundits abhor the GOTO 
statement — it’s too conducive to 
the “spaghetti code” that struc- 
tured programming is supposed to elimi- 
nate. And, of course, the worst GOTO is a 
nonlocal GOTO. But in fact there are oc- 
casions when it is useful. The most com- 
mon one, as the author mentions, is to re- 
turn from a deeply nested series of 
procedures to an error handling routine. 




Figure 4: Source code listing for JUMPTEST.PAS, a simple program that exercises the SeUump and 
LongJump calls made available in JUMP.TPU. 


PlayItA^am...Sam. 

Dra’t allow your excellent review to fade 
away like a golden oldie. Ziff-Davis can 
print custom-designed article reprints* to 
keep your product at the top of the hit 
parade. Call today for information: 


Jennifer Locke, Reprints Manager 
212-503-5447. 

•minimum quantity 5(X>; 3 to 4 weeks delivery. 




From Five 
to Three 
in 

nothing 
flat 


MB venion «tn» amUaUe 


MtfnMe tncludet ewrythiiig you 
need lo edd tomomw't r*i«ir drive 
10 lodv'* conpuien. IntiUatkn a 
a inap. jsn plug in the cant, plug 
in the drive, and run the setup wA- 
vwie (4 kQwtrokes and yon‘fe 
done). Mcgnmate is easy lo use, 
jiw hke a S inch drive, h iwrks with 
PCs. Xlk. and Aik, sod you can add 
it to any computer because tl*! a- 
lenial. 


Meganate gives your 
customers competibi]- 
ity with IBM com* 
puien that use 3.5 inch 
disheites, both the 
I20KB laptop disketsea 
and the 1.4MB PS/2 
dittenet. It aulomati* 
caUy deMmnes which 
type d disketie is be- 
ing used. 


• Initalls in 

• Haadlea aqy inch 

IBM disk. 720KB or 
1.4MB summairilly 

• Compteie pnclay 
— for any PC, XT. 
AT, or congHtible 

• Attractive and com* 
pict, bniely bigger 
than a 

• One year wananty 
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fflOETBOm 


C<wriQhted ‘ 



(iantt (ilmrl l)i‘l}>s you track 
managt' time. 



Address lKM>k ki'cps liana's and nutniM'rs 
at your Fin^^ips. 




Report function helps you create to-do 
lists and print pnifessional-iooking refMKls. 



ap|)ointni<‘nts. lets you view any day. week 
or month at a glance. 



Graphics support lets you ini’orporate 
gnphk^s and photc^raphs wherewT they're 
needed. 


Introducing IBM Current. For businesspeople 
who really have their hands full. 



The busier you are, the harder it is to keep track of your work, 
your appointments, your whole life. Especially when everything 
is constantly changing. 

But now, there’s Current from IBM: the PC software package 
that takes the place of your appointment book, telephone 
directory, notepad, files, planning charts, to-do lists and 
much more. But Current can do one thing they can’t — 
relate everything to each other. For example, when 
you change someone’s phone number on the 
phone list, Current automatically changes it in 
the address book. You can use Current to 
give you a list clients to whom you owe 
sales calls, tell vou who’s involved with 
certain prefects, help you keep up to 
date on who’s employed where, all 


instantly. No more sifting through the roll of out-(d^-date cards 
on your desk for answers. There’s even a Gantt chart that tracks 
all your tasks at once, and spots potential time conflicts before 
they happen. Plus, you c.an customize IBM Current to your 
particular type of business, or simply to your own taste. You 
can use Current on your AT^ as well as on more powerful 
computers. And best of all, you don’t have to be a com- 
puter genius to do it. A tutorial and mi-line help are 
always there to answer all your questions. So get 
Current from IBM. Because everyone could use 
a liand getting organized. 

Want a hands-on introduction to 
IBM Current? Call I 800 IBM-7699, 
ext. 294 for your free interactive 
demo diskette. 
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COUGAR’S JS13 

oUkIUo I - A 

GIVES YOU $2,088 of FREE 
ACCOUNTING 
SOFTWARE. 


★ NiW VERSIONS 


O' OBitBM laxsa 

O' ACCOUNTS RECttVABU 
ACCOUNTS PAYABU 
3 INVBYTOItY 
OPDtP INTIir 
PAYKOU 


MORE BENEFITS THAN ANY OTHER 
ACCOUNTING SYSTEM AT ANY PRICE! 



Selected by 300,000 Users as 
Best Buy of The Year 1986, 1987, 1988 


SiniT 1982 «t'vc told you 9,x have the moM powerful, Rcxihlc inti complete 
profesMonaJ accounting package on the market with an autlii trail second 
In nurur 

HERE'S MORE PR(M)F — one of our ciMnpetiion in the low priced 6eld has 
circulated a list of features which can be purchased to enhance their code. (Xtr 
ACT 1 is so powerful you would have to spend 12,088.00 to get a portion trf the 
features we alrcad)' have ( and ha>e had since l982)inACT 1. 

This is one ttf the reasons 300.000 useiVreadeis of COMnTER SHOPPER 
magazine rated AaTgl BEST BIT OF THE YEAR Rx 1986. 1987 and 1988. 

IF YOC WANT PROFESSIONAL ACCOl-NTINO WHICH OFFERS YOU 
POWER. REXIBIIJn. INTECiRTTY AND THE BEJTT VAU^E. (iET ACT 1 
TODAY AND SAVE YtXTlSELF 12.08800 


GlNeRAL leOGER 

■ Uses preformatted chart of accounts and reports and/or... 

■ Infinitely flexible user defined chart of accounts and reports 

■ Full multi company capability 

■ Maintains account history for up to 100 years 

■ Provides inquiry Into individual accounts on .screen or to primer 


ORDBi amr/iNyoiciNG 

■ Use as a stand alone system or as part of the complete integrated 
system 

■ Infinitely flexible sales tax tables, invoices, discounts, pricing 
and sales reports 

■ ^)ows gross profit per invoic'e 

■ Automatically updates inventory 

AMOUNTS PAYABU 

■ Uses preformatted checks or up to nine user designed check 
formats 

■ Accommodates processing of handwrinen checks 

■ Suf^xxts automatic invoicing and payment of regular monthly 
obligations 

■ Examines the status of a single vendor on screen or to printer at 
anytime 

■ Prepares vendor reports, master lists, payment records, and 
reports for up to 5 user designated periods 


ACCOUNTS TSCBTVABU 

■ Includes preformatted statement or... 

■ User may design 6 different statement formats 

■ Retains your current customer numbering system 

■ Sorts reports by customer number, name, zip code, customer 
type, salesperson code or biller code 

■ Instant review of customer’s account on screen or to printer 

■ Prints all accounts receivable reports, collection reports 
and mailing labels at any time 

INVBNTOiir 

■ User defined stock numbers up to 15 characters 

■ Pixxiuct descriptions up to 45 characters 

■ Suppexts FIFO, UFO. Standard Cost and Weighted Average 
methods inventory valuation 

■ Prints 12 different inventory reports and worksheets sorted by 
stock number, vendor account, item description, cx product type 

■ Allcfws up to 4 decimal places for cost and pric'e 

30 DAY MONEY BACK GUARANTEE 

applicable on all products bought directly from 
COUGAR MOUNTAIN SOFTWARE. Products must 
be returned in resal^le condition. 

15% restocking fee applicable. 


PAYROU 

■ Provides federal, state and local tax tables which may be easily 
upd^ed by the user as needed 

■ Allows for up to eighteen pay rates per employee 

■ Prints 12 payroll repexts 

■ Handles bonus payments, per diem pay. hourly, weekly, contract 
and piece work and every other method of payment 

■ Allows 15 u.ser defined benefits and deductions per employee 


HARDWARE RSQUIRmeNTS 

■ IBM PC or cxxnpatible. 

Hard disk required. 


/ICT^I 


TOLL FREE 
SUPPORT & 
TRAINING 
SEMINARS 
AVAILABLE. 


$^7950 

+ $11.50 Shipping & Handling 


^ COUGARS 
1 MOUNTAIN 1 

S-O-F-T-W-A-R-E- 
2609 Kootenai, Box 6886 
Boise, ID 83707, 208-344-2540 


1 - 800 - 344-2540 

8:00 a.m. to 5:00 p.m. MST , , 


FAX # 208-343-0267 
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Figure 5: SETJUMP.PAS provides a different implementation of the setjump/tongjump functions that 
utilizes INLINE directives. This eliminates the need for separate assembly language source code (and 
therefore, of course, eliminafes the need for UASU). 


You can arrange to return from any lev- 
el of nested procedures without any GO- 
TOs, local or otherwise. You just have to 
plan in advance and write your procedures 
in a particular way. Every procedure be- 
comes a Boolean function looking some- 
thing like 

FUNCTION 

Sample ( X , Y , Z i Byte ) t Boolean ; 

BEGIN 

Sample :> FALSE; 

IP NOT Samplel(X,Y) THEN Exit; 

IF NOT Sample2{Z) THEN Exit; 

Sample TRUE; 

END; 

You can nest such procedures as deeply 
as you want. If at any point one of them 
fails, it will return FALSE. The FALSE 
result will propagate back up the chain of 
function c^ls — at each level it will cause 
the current function to exit immediately, 
thereby returning its own value as FALSE. 
Only if the function completes all of its 
subfunctions successfully does it return 
TRUE. 

You will need MASM to assemble the 
ASM source in Figure 3. If you don't have 
it, don’t despair. Figure S provides a dif- 


ferent implementation of set jump and 
longjump, this time around as INLINE 
directives. Note that this version doesn't 
need to save the stack segment or data seg- 
ment. Thanks go to TutboPower Software 
for these two INLINE procedures . — Neil 
J. Rubenking 

SIMULATING BREAKPOINTS 

The standalone Turbo Debugger has pow- 
erful breakpoint features that are lacking in 
the Turbo Pascal 5.0 debugger. It is possi- 
ble, however, to provide at least some of 
the Turbo Debugger breakpoint function- 
ality in the Turbo Pascal environment. 

Let's assume that you are looping 
through an array of 200 elements and you 
would like to set a breakpoint when the In- 
dex becomes greater than 1 00. This can be 
accomplished under the Turbo Pascal en- 
vironment by using the following code: 

IF condition THEN 

dummy statement; 

and putting a breakpoint on the dummy 
statement. Note that the dummy statement 
must be on the line below the conditional. 
Jud McCranie 
Valdosta, Georgia 


i i 1 y The debugger that’s pari of the 
ijin Turbo Pascal 5.0 Integrated De- 
ififfilkli velopment Environment (IDE) has 
only one kind of breakpoint. When a pro- 
gram running under the IDE reaches a line 
containing a breakpoint, it pops back to the 
IDE. At this point, you can evaluate vari- 
ables or expressions, set “watches” to ob- 
serve variable contents, and single-step 
through the program. 

That’s great, but the standalone Turbo 
Debugger gives you much more break- 
point power. You can set a breakpoint to 
pop into the debugger any time a given 
variable changes or whenever a certain ex- 
pression becomes true. These conditional 
breakpoints can be tied to a single line, or 
they can be global throughout the pro- 
gram. Pass count breakpoints are triggered 
after they’ve been executed a certain num- 
ber of times. Even though the Integrated 
Development Environment doesn’t have 
these features, it is possible to provide fair 
emulations of some of them. 

The example provided by Mr. 
McCranie is a template for a simple condi- 
tional breakpoint. When the condition is 
true, the dummy statement is executed and 
activates the breakpoint. What kind of 
dummy statement should you use to acti- 
vate the breakpoint? You can't use an 
empty statement (a line with just a semico- 
lon on it). X:=X; will certainly work, or IF 
TRUE THEN;. 


If you’re going to employ this tech- 
nique frequently, you will want to use a 
real no-operation. Define a tiny INLINE 
directive PROCEDURE Nop; IN- 
LINE($90) ; and use “nop’’ for your 
dummy statement. “Nop” takes only 1 
byte of code space — you can’t get smaller 
than that. 

To simulate a pass count breakpoint, 
one that will activate after a certain number 
of passes, you’ll need a counter variable. 
For example, this procedure contains a 
breakpoint that activates every tenth time 
the procedure is called. 


PROCEDURE rcx>; 

CONST X : Byte - B; 

BEGIN 

IF X-10 THEN 

X 0; {<«> breakpoint here) 
Inc(X) ; 

{rest oi procedure} 

END; 

The global breakpoint that activates 
when a particular variable gets changed is 
handy for tracking program bugs that trash 


DECEMBER 26. 1989 PC MAGAZINE KTiRl 






n on-screen chart processor that knows about charts and diagrams, not 
just another ^'screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 



Automatic. Fully automatic text centering within shapes. Fully automatic line routing & re- 
routing. Fully automatic placement of text along lines. 

Fast. Written in assembly language tor speed. 

Large. Diagram size limited only by available memory. Supports LIM expanded memory. 
Diagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 

Standard. All standard data flow and flowcharting shapes included. Other shape libraries 
are available. 

UserfrlenUty. Don't take our word for it. PC Magazine says ''£45yFi0tV/fve5 op to /fs name. 
It's hard to imagine any easier and more flexible way to produce basic and even complex 
flowcharts". 


Mouse. Optional but fully supported. 

It works. Over 50.000 copies sold. Two of the "big eight" accounting firms have world wide 
site licenses for the use of EasyFlow. 

It prints. On most popular printers including IBM, Epson, Toshiba. HP LaserJets, HP Desk 
Jet XEROX 4045, postscript printers and many others. 

It plots. On HP7440. 7475. 7550 and 75658 plotters. 

Documented; 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery; Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFlow works on IBM PC’s. IBM PS/2and compatibles. Requires 512K memory, harddisk 
and an IBM C6A/E6A/VGA or Hercules monochrome compatible adapter card. 

Order direct tor only $149.95 + $2.00 S&H (USA/Canada). $10.00 (foreign). 

Payment by M.O.. check. VISA MasterCard or Company PO. 


Haven Tree Software Limited 
PO Box 1093 -P 

Thousand Island Park. NY 13692 



Order Desk; 1-800-267-0668 
Information: (613) 544-6036 ext. 49 
Telefax(G3): (613) 544-9632 
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memory. Uninitialized pointers are often 
the culprits in such a case. Letting Move, 
FillChar, or BlockRead overrun the size of 
the buffer variable is another common 
cause. You can't duplicate the global type 
of breakpoint, but you can come close by 
scattering test code throughout your pro- 
gram. The code to accomplish this might 
look like the following: 

IF Myvar <> oldMyv.r THEM 

nop; {<-* breakpoint here) 

Every time you legitimately change the 
value of MyVar, you will have to set Old- 
MyVar to the same value. If it changes any 
other time, you’ve caught the bug in ac- 
tion. 

When you’re not working on debug- 
ging your program, you don’t need the 
added variables and tests that are shown 
above. In order to avoid wasting code 
space on them, you’ll want to surround 
them with conditional compilation direc- 
tives and enable them only when you’re 
debugging. Rewriting the example proce- 
dure above, we have 

PROCEDURE too; 

rSXFDEF condBreak) 

CONST X : Byte - 0; 

BEGIN 

IF X-10 THEN 

nop; breakpoint here) 

Inc(X) ; 

{$ELSE) 

BEGIN 

{$ENDIF) 

{rest of procedure) 

END; 

To enable debugging, just insert {$DE- 
FINE CondBreak} at the top of the pro- 
gram.— Afer77. Rubenking 

SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll payyouSSOormore 
for any tips we print, plus an extra $25 if 
you submit your letter on a disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY I00I6, or 
upload them to PC MagNet (see the “By 
Modem" sidebar in the Utilities col- 
umn). ■ 
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AND NOW OCTOBER 31, 1989 
ELEGANCE 386 33 MHz 
EDITORS’ CHOICE 


Northgate’s 386 Expertise reaches its pinnacle 
v\'ith the introduction of our 33 MHz Elegance model. 
Northgate 20 and 25 MHz models have already won 
rat e ret iews. Each owns an Editors' Choice. And 
now. our 33 MHz also carries Editors' Choice honors. 
Qualit)’ construction and the thoughthil combination 
of exclusive features set them apart. 

But the hands-down distinguishing factor among 
386 systems in this business is S-P-E-E-D. And here's 
where Elegance rages into the lead. Both the 20 and 
25 MHz systems won the special attention of PC 
Magitzine. InfoWorld and hordes of customers for 
their raw computing power. 

Enter Elegance 33. And add more compelling 
features— industry-topping speed AND a killer total 
system price. Unmatched among recognized brands. 


the Northgate system described at the right simply 
sweeps away the rest. 

IBM. Compaq? Double the price or more. AST, 
Everex, etc can’t come close. Dell doesn't even have a 
33 MHz and their 25 MHz System 325 is more than 
S 1 ,600.00 higher than Elegance 33. 

Next ... factor in the most CUSTOMER oriented 
service and tech support programs ever seen in the 
PC industry; Deskside repair option; TelephoneTech 
support day. night, every day, every night. No wonder 
Northgate products win more than their share of 
awards. And no wonder Northgate is the computer 
thousands of new users every month are proud 
to call theirs. 
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NORTHGATE COMPUTER SYSTEMS, INC. 
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COMPARE FEATURES • COMPARE PRIQNG 



FOR THIS COMPLETE 386 33 MHz ELEGANCE SYSTEM 

• 130MB Hard Drive 16MS 

• 4MB Ram 

• 64K SRam Read-Writeback Cache (Optional 256K Cache available) 

• Zero wait state performance 

• 14" MultiFreauency VGA Color Monitor 800x600 Resolution with 
16 Bit Controller 

• Sleek New Elegance 7 drive-bay custom vertical cabinet. (Desk Top style 
save ’150.00) 

• Exclusive OmniKey Keyboard 

• Sorbus Next Day Deskside service or famous Northgate overnight parts 
shipment policy. One year pans and labor warranty 

• Telephone Tech Suppon Supreme — 24 Hours Every Day, Every Night, 
Holidays and >^^kends, too 

NOTE: Tape drive and OmniKey/PLUS 
shown here are optional at extra cost. 
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1 - 800 - 468-0834 (usa) 
1 - 800 - 336-8337 (Canada) 


If you haven’t seen Macola recently, you 
should see us now. The experts agree in 
two consecutive blockbuster reviews . . . 

' the maturity of Macola ’s product and 
the attention to detail has earned it top 
honors in microcomputer LAN-based 
accounting." 


Introducing Version 4.0. It’s simply 
the most recent generation of an on-going 
commitment to remain ...“the overall 
performance winner'.' For more informa- 
tion on how Macola’s new Version 4.0 
can improve your numbers in accounting, 
distribution or manufacturing, call today. 


17 fully integraled packages; Accounting- G/L, A/R. A/P, PR. A/D. Distribution l/M. COP. P/O, BOMP Manufacturing MRP. 
M/S, SFC. L/Pr SPC: SPR, CRP: J/C, plus Report Writer. CCall for availability) 
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333 East Center Street 
P.O.Box485 

Marion, Ohio 43301-0485 
614/382-5999 

Accounting Software 
You 'll Never Outgrow. 
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EXPANDED VS. EXTENDED 
MEMORY 

I understand why expanded memoiy is an 
attractive standard to write to for software 
developers, since there are muititudes of 
80e6/8086-based PCs for which extended 
memory isn’t an option. But why do devel- 
opers often recommend that RAM beyond 
1MB on 80286 and 80386 machines be 
configured as expanded memory rather 
than extended? Isn't using the direct ac- 
cess obtained with extended memory fast- 
er and more efficient than dealing with 
banks of expanded memory? 

JoelSamoff 

Palo Alto, California 

i [Ty Yes, extended memory is faster, 
i^n but it is also less structured. The 
imWtlL'Ii EMS 4.0 specification is a widely 
accepted standard for dealing with bank- 
switched RAM; it allows programs to allo- 
cate and deallocate memory outside the 
confines of DOS. The expanded memory 
manager makes sure that no two programs 
grab the same chunk of RAM. A RAM- 
disk sitting in expanded memory can be as- 
sured that its data won’t be overwritten by 
a spreadsheet program that also uses ex- 
panded memory. 

The same isn’t true of extended memo- 
ry. Until recently, there was no agreed- 
upon set of protocols to govern access to 
extended memory. Everything above 
1MB was not unlike a big playground, 
open for any program to use virtually any 
way it wani^. The nearest thing to a 
standard was VDISK.SYS method for re- 
serving portions of extended memory — 
allocating chunks from the bottom up and 
including a header that identified the loca- 
tion of the next block of free memory. 

Still other programs (IBMCACHE 
.SYS, for one) allocated memory from the 
top down, hooking into interrupt ISh so 
that any program that called function 88h 
to get a r^ing on the amount of extended 
memory installed would receive a figure x 
bytes less than what was actually there, 
where x was the amount of RAM IBM- 


■ EXPANDED VS. 
EXTENDED MEMORY: 
Why is expanded memory 
still the memory 
management standard 
most supported by 
popular software? 

■ MAKING SENSE OF 
HARDWARE 
INTERRUPTS: How 
external devices grab 
the CPU's attention. 


CACHE had reserved for itself. Without 
an enforced standard, any program that 
used extended memory risk^ destroying 
data placed there by other programs. 

Enter the Extended Memory Specifica- 


tion, or XMS, tendered by some of the 
same industrial partners who devised EMS 
4.0. XMS brings the same sort of order to 
extended memory that EMS brought to ex- 
panded memory, with a uniform set of 
function calls that gives all application prx>- 
grams equal and arbitrated access to mem- 
ory beyond the 1 MB barrier (and to blocks 
of memory between 640K and 1MB that 
don’t adjoin the first 640K of conventional 
memoiy) on 286 and 386 PCs. 

For the more technically minded. Fig- 
ure 1 contains a listing of the 18 functions 
defined in XMS 2.0. Functions Olh 
through 07h deal with the 64K block of 
memory at the base of extended memory 
known as the High Memory Area; this area 
can be accessed from real mode using the 
A20 address line on some 286 and 386 ma- 
chines. Functions 08h through OFh are 
provided for managing blocks of extended 
memory. Blocks can be up to 63MB in 



EXTENDED MEMORY SPECIFICATION 
(XMS) 2.0 FUNCTIONS 


Function 

OOh 

Olh 

02b 

03h 

04h 

05h 

06h 

07h 

OBh 

09h 

OAh 

OBh 

OCh 

ODh 

OEh 

OFh 

lOh 

11h 


Description 

Get XMS Version Number 
Request High Memory Area 
Release High Memory Area 
Globally Enable Address Line A20 
Globally Disable Address Line A20 
Locally Enable Address Line A20 
Locally Disable Address Line A20 
Query Address Line A20 
Query Free Extended Memory 
Allocate Extended Memory Block 
Release Extended Memory Block 
Move Extended Memory Block 
Lock Extended Memory Block 
Unlock Extended Memory Block 
Get Handle Information 
Reallocate Extended Memory Block 
Request Upper Memory Block 
Release Upper Memory Block 


Figure 1 : XMS 2.0 defir^ 1 8 functions that give all applications equal and arbitrated access to 
memory beyond the 1 MB bourtdary. 
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length. Functions lOh and I Ih work with 
so-called Upper Memory Blocks — chunks 
of memory between 640K and I MB that 
aren’t contiguous with the lower 640K. 
Note the conceptual similarities to the Ex- 
panded Memory Specification, which also 
manages memory in block units through 
the use of a common driver serving all ap- 
plication programs. 

XMS is not in wide use yet, but it’s un- 
deniably destined to be a key player in 
opening up the realms of extended memo- 
ry to DOS users. If you want to explore it 
further, you can obtain a copy of the XMS 
specification and Microsoft’s version of 
the XMS driver free of charge, complete 
with source code, by calling Microsoft’s 
Information Center at (800) 426- 
9400.— Jeff Prosise 

MAKING SENSE OF 
HARDWARE INTERRUPTS 

What are hardware interrupts? Can you ex- 
plain how hardware interrupts are man- 
aged on the PC? Whafs the meaning of 
terms such as IRQ3 and IR04, and what 
can one do when two or more boards want 
to use the same hardware interrupt? 

Denis Hosking 

Winnipeg, Manitoba 

Canada 


Likewise, each press or release of a key 
triggers an interrupt 9 that signals the 
BIOS to read a scan code from the key- 
board controller. The other six hardware 
interrupts — IRQ2 through IRQ? — are 
available to expansion boards installed in 
the I/O bus. 

Additional interrupt controllers can 
support additional IRQ levels. While PCs 
and XTs contain a single 8259A, the AT 
has two. The INT line from the second one 
(the slave, responsible for IRQ levels 8 
through IS) is hardwired to IRQ2 on the 
first (the master, which manages levels 0 
through 7), providing users with a total of 
16 hardware interrupt lines to choose 
from. Figure 2 shows IBM’s suggested 



IRQ ASSIGNMENTS ON 
PCs, XTs, ATs, AND PS/2s 


SINGLE INTERRUPT CONTROLLER 
(PCs AND XTs) 

IRQ Device Interrupt No. 

IRQO System timer 08h 

IRQ1 Keyboard 09h 

IRQ2 Resen/ed OAh 

IRQ3 COM2 serial port OBh 

IRQ4 COM1 serial port OCh 

IRQ5 Fixed disk controller ODh 

IRQ6 Floppy disk controller OEh 

IRQ7 LPTl parallel port OFh 


i i I y IRQ (Interrupt ReQuest) lines are 
simply physical connections be- 
gBEII tween interrupt controllers and ex- 
ternal devices that permit the latter to grab 
the attention of the CPU when they need it. 

Interrupt requests on the PC are fun- 
neled through a chip called the 8259A Pro- 
grammable Interrupt Controller, or PIC. 
One PIC can manage up toeight IRQ lines, 
prioritizing interrupts as they are received 
and passing them on one at a time to the 
CPU. By convention, the eight interrupt 
lines are labeled IRIJO through IRQ?, with 
the lower-numbered interrupts demanding 
higher priority. 

In the PC, IRQO and IRQ 1 are dedicat- 
ed to the system timer and the keyboard. 
Each time the countdown timer expires 
(about 18.2 times per second), an interrupt 
8 is generated that transfers control to an 
interrupt service routine in the BIOS. This 
routine updates the PC’s time-of-day clock 
and calls interrupt ICh to give user-in- 
stalled programs the chance to perform 
time-critical tasks of their own. 


DUAL INTERRUPT CONTROLLERS 
(ATs AND PS/2S) 

IRQ 

Device 

Interrupt No. 

IRQO 

System timer 

08h 

IRQ1 

Keyboard 

09h 

IRQ2 

INT line from 

— 


slave 6259A 



IRQ8 

Real-time clock 

70h 

IRQ9 

Redirected to 1RQ2 

71h 

IRQ10 

Reserved 

72h 

IRQ11 

Reserved 

73h 

IRQ12 

Mouse 

74h 

lRQt3 

Math coprocessor 

75h 

IRQU 

Fixed disk controller 

76h 

1RQ15 

Reserved 

77h 

IRQ3 

COM2 serial port 

OBh 

IR04 

COM1 serial port 

OCh 

IRQ5 

Reserved 

ODh 

IR06 

Floppy disk controller 

OEh 

IRQ7 

LPT 1 parallel port 

OFh 


Figure 2: The table above shows IBM's 
suggested uses for the 8 IRQ lines In PCs and 
XTs and the 16 lines in ATs and PS/2s. 


uses for the 8 IRQ lines in PCs and XTs 
and the 16 lines in ATs. 

When an external device generates an 
interrupt, the 8259A checks its Interrupt 
Mask Register to make sure that interrupts 
on the corresponding IRQ line are enabled. 
If they are, and if another interrupt of equal 
or higher priority isn’t being serviced, the 
8259A notifies the CPU via the INTR line. 
Provided the interrupt flag in the CPU 
flags register is set, the CPU responds by 
pushing the contents of its flags register 
onto the stack followed by the contents of 
CS and IP. Then it acknowledges the inter- 
rupt on INTA and waits for the 8259A to 
place the interrupt number on the data bus. 

Before the interrupt number is transmit- 
ted, the 8239A adds to it the value in its 
Offset Register (the default for the master 
interrupt controller is 8 — hence the fact 
that IR(50 corresponds to interrupt 8, IRQ 1 
to interrupt 9, and so on). The CPU uses 
the result as an index into the interrupt vec- 
tor table stored in low memory. Execution 
is vectored to the address specified in the 
table and ends when an IRET instruction is 
executed. Until it is notified that interrupt 
processing is complete by receipt of an 
End of Interrupt (EOl) signal from the in- 
terrupt handler, the 8259A will continue to 
withhold equal- or lower-priority inter- 
rupts from the CPU . 

Different boards use IRQ lines in differ- 
ent ways. A serial port, for example, can 
be programmed to trigger an interrupt 
when any one of several communications- 
related events occurs — when a character is 
received, when the UART is ready to out- 
put another character, and when a framing 
or parity error occurs, tonameafew. Once 
an interrupt handler takes over, it can read 
the UAR'T’s Interrupt Identification Regis- 
ter to determine what triggered the inter- 
rupt. By contrast, a parallel printer port 
uses an IRQ line exclusively to tell the 
CPU that it is ready to accept another byte 
of data. 

Well, this is certainly pretty technical 
stuff — but what does it mean to someone 
who’s simply trying to install a new board 
in his PC? The goal is to configure expan- 
sion boards so that each one has its own 
IRQ line. Most boards have switches or 
jumpers that permit you to choose among 
several IRQ levels. If you’re installing a 
network adapter, for example, you’d want 
to set its switches such that it doesn’t inter- 
fere with any other adapter in the system. 
If you have a serial port, you know already 
that IRCJd is taken. If you have two serial 
ports, so is IRQ3. 


IQi] PCMAGAZINE DECEMBER26. 1989 




30-Dciy Money Back Guarantee 

Absolutely Positively No Questions Asked! 


THE POWER. 

ACCESS is the 
centerpiece of your 
entire computer-office 
management 
system— to 

reduce your workload- 
increase productivity. 

At a price you have to 
see. But more about the 
price later. — First, 

THE FLEXIBILITY. 

The ACCESS is custom- 
built to fit your needs, 
your work style, and 
your budget. Your hand 
assembled system 
is put through 
an exhaustive 
technical 

checklist and H 
bench-tested a 
full 48-hoiu’s. 
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THE 

CONFIDENCE. 

We offer what the 
competition doesn't— a 
3-year limited warranty 
on parts, free technical 
support and computer 
consultant toll-free 
"hotlines"— where 
you'll receive clear 
answers to any 
ACCESS questions (go 
ahead, give us a try at 
1-800-233-8950) 

THE PRICE. 

Receive not only the 
amazing price but a 
full 30-day money 
back guarantee on 
your first system. 
No questions asked! 
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ACCESS Turbo XT/ 10 

• 8-bil 8088 4.77/lOMHz Processor. 

• 512KB RAM expandable to 640KB. 

• Eight 8-bit slots. 

• One parallel, serial, and game port. 

• 102-key "AT" style enhanced keyboard 

• 360KB 5Mi" floppy disk drive. 

• Four Vz height drive bays. 

• 150 watt high capacity power supply. 

• IBM XT compatible ERSO BIOS. 

• Qock/Calendar with Battery Back-up. 

• 1 Year Limited Warranty 

$499 


Video and Hardware Configurations: 


XT/10 

1 Floppy 

20MB-65ms 

40MB‘28ms 

Mono 

$639 

$899 

$1,089 

CGA 

$839 

$1,099 

$1,279 

EGA 

$989 

$1,259 

$1,459 


Free ACCESS Software Utilities Included 


ACCESS 286/12 

• 16-bit 80286 6/12MHz Processor. 

• 512KB RAM expandable to 4MB. 

• Eight slots: (6-16 bit, 2-8 bit) 

• One parallel, serial, and game port. 

• 102-key "AT" style enhanced keyboard. 

• 1.2MB Hi-density 5V4" floppy drive. 

• Five Vi height drive bays. 

• 220 watt high capacity power supply. 

• Phoenix CompatiUe BIOS 

• Gock/Calendar with Battery Back-up. 

$899 


Video and Hardware Configurations: 


286/12 

20MB-65ms 

40MB*28ins 

80MB-28ms 

Mono 

$1,299 

$1,499 

$1,699 

EGA 

$1,599 

$1,299 

$1,999 

VGA 

$1,699 

$1,899 

$2,099 


ACCESS 386 SX 

• Intel 80386 SX/16MHz Processor. 

• 1MB RAM expandable to 8MB 

• Eight slots: (6^16 bit, 2-8 bit) 

• One parallel, serial and game port. 

• 102-key "AT" style enhanced keyboard. 

• 1.2MB Hi-density 5Vi" floppy drive. 

• Five height drive bays. 

• 220 watt high capacity power supply. 

• AMI BIOS. 

• Qock/Calendar with Battery Back-up. 

$1199 


Video and Hardware Configurations: 


386/S) 

40MB-28ms 

80MB-28m: 

159MB-28m< 

Mono 

$1,799 

$1,999 

$2,599 

EGA 

$2,099 

$2,299 

$2,899 

VGA 

$2,199 

$2,399 

$2,999 


Free ACCESS Software Utilities Included 


Free ACCESS Software Utilities Included 


Call New... 800-621-7283 
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Your Low Price Leader 


NETWORKING 


NETWORKING 


MONITORS 


MULTIFUNCTION CARDS 


CMO HAS THE BEST 
SOLUTIONS TO YOUR MULTI- 
USER APPUCATIONS. 






If you are looking for a 
Complete Solution, our trained 
staff of Networking Specialists 
can assist you in designing your 
multi-user system. We configure, 
test and provide on-going 
support for a full line of 
Networking software, hardware 
and connectivity products such 
as: 

Novell Gateway 

3Coin Western Digital 

Tops Thomas Conrad 

SCO-Unix Tiara 

Proteon Orchid 

Standard Micro Systems 


Our ACCESS family of 8088, 
80286. and 80386 based 
computers can be configured 
around your needs for 
workstations and file servers. 

Ask us how to design the 
ACCESS 386/20 Tower (shown 
below) around your networking 
and/or multi-user application 


Complete Network System 

286/12MHZ (2MB) File Server. 
lOMHz 512K Workstations. 
Arcnet Interface. Loaded Netware. 
Ready to Turn ON! 

• ASSEMBL ED * TE STED • 

• CERTIFIED • 

4 User (40MB) Level-1 S 5,995 
6 User (40MB) Levcl-Il 8,799 
8 User (40MB) Uvd-U 10,300 


ACCESS lOMHz WkSca. 695 

Novell Netware 

ELS 4-User Level-1 $549 

ELS Uvel-11 V2.15 1.299 

Adv, NETWARE 286 V2.15 2.399 

SFT NETWARE 286 V2. 15 3.499 

Orchid 

PCNet Adapter Card 339 

Standard Micro Systems 
8-Bit Arcnet PC Boards 1 79 

16-Bit Arcnet Board 399 

Tiara 

8-Bit Arcnet Boards 129 

16-Bit Arcnet Boards 299 

8-Port Active Hub 299 

MCA Ethernet Boards 389 

Thomas Conrad 

8-Bit Arcnet Boards 179 

16-Bit Arcnet Boards 329 

16-Port Active Hub 795 

Tops 

Tops for DOS 2.1 119 

Tops for Mac 149 

InBox Starter Kit 339 

Western Digital 

EiherCard Plus 249 


Amdek 

Video 210 Plus TTL Amber $99 
Video 410 TTL Monochrome 145 


Color 732 PS/2 VGA 399 

Color 632 14" VGA 379 

SmartScan 735 MultiScan 489 

1280 15" Hi-Res White 699 

Cornerstone 

Single Page Monochrome 699 

Dual Page PC 16 Shade 2399 

Magnavox 

7BM623 12" TTL Amber 89 

7BM749 14" Flatsquare VGA 149 
CM8762 14” Comp/RGB 249 

8CM515 14" RGB Analog 279 

9CM053 14" HiRes EGA 339 


9CM032 14" VGA Display 349 

Mitsubishi 

XC.1410C 14" EGA Display 349 


XC-i429C 14" PS/2 VGA 439 

DiamondScan 14" Display 499 

NEC 

Multisync 2A 499 

Multisync 3D VGA 699 

Packard Bell 

PB-1272 12" TTL Mono 89 

PB-1422EG 14" HiRes EGA 359 

PB-1472 14" TTL Mono 99 

PB.8541 14" VGA Display 299 

Polaroid 

Palette Plus 2199 


Seiko 

CM- 1440 14" VGA Display 629 
Wyse 

Wyse-30 14" ASCII Display 329 
Wyse-50 14" ASCII Display 399 

Zenith 

ZFM.H90 14" VGA Analog 599 


AST 

Six Pak Plus Board $129 

VGA Plus Adapter 389 

Rampage/286 512K 399 

Boca Research 

BocaRam/AT 0-4MB Board 149 
Boca MCA Serial/Parallel 145 
Boca MultiEGA 149 

DCA 

Irma Convertible 3 469 

Emerald 

3XTwin Local 5251 Emulat 549 

Everex 

Micro Enhancer EGA 129 

Ram 3000 Deluxe 0-3MB Bd 89 
View Point VGA 256K 279 

5th Generation 

Logical Connection 256K 439 

Headland 

Vega VGA I024i 249 

Vega V-RAM 399 

Hercules 

Graphics Card Plus 169 

VGA Card 199 

Intel 

AboveBoard Plus w/512K 429 

AbovcBd. Plus I/O w/512K 499 

Inboard 386/PC 80386 CPU 579 
Visual Edge 449 

8087 PC/XT Coprocessor 89 
80287-8 IBM XT SMHz CoP. 209 
80387-16 16MHz 80386 369 

Orchid Technology 
TinyTurbo 286 229 

ProDesigner VGA Adapter 269 
Renaissance 

VGA 640x480 256K Pa! 179 
VGA 800x600 256K Pal 239 
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BUY THE TOWER. GET THE POWER. 

ACCESS Tower 386/20 

• 32-bu 80386 8/20MBz Main System Board 

• 1MB 32-bit DRAM subsystem, expandable to 9MB 

• Eight slots: 2 32-bit. 5 16-bit. I 8-bu - 

• 8MHz bus clock, wait state selectable. ^ V Vf 

• Supports 80387 Math Coprocessor. H 

• One parallel port and two serial ports. 

• 102-key "AT” style enhanced keyooard. 

• 1.2MB Hi-density 5V4" (loppy disk drive 

• Five Vi height drive bays. 

• Western Digital 1:1 interleave dual floppy/hard controller. 

• 200 watt high capacity power supply. 

• COMPAQ compatible. 32% faster than COMPAQ 386. 

• Norton S! Rating V4.0: 22.5 

• 64K BIOS, setup and diagnostic utility built-in. 

• Clock/Calendar with Battery Back-up 
System Configurations: 


LOA 

VGA 
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COMMUNICATIONS 


Anchor 

1200 Baud External $ 99 

2400 Baud External 159 

2400 Baud Ext. w/MNP 5 269 

Evcrex 

Evercom 24-fr 2400 Baud Ini 149 
Evercom 2400 Baud Ext. 185 


Hoi Special 



Hayes 

SmartModem 2400 Baud 369 

Intel 

2400B Classic Internal 169 

PS/2 2400B Internal 249 

2400EX External 199 

MunU 

Ml 200 Facsimile 599 

Panasonic 

UF.140 Panafax 899 

Practical Peripherals 
1200 Baud Internal 65 

1 200 Baud Stand Alone 84 

2400 Baud Internal 135 

Sharp 


FO-220 Facsimile Machine 799 
The Complete PC 
Complete Fax 4800 Board 259 
Complete Answering Machine269 


COMPUTERS 


PRINTERS 


Alps 

ASP-1000 9-Pin Dot-Matrix $169 
Allegro 24 24-Pin Flatbed 319 
P2000 9-Pin 250cps 136 Col. 699 


P2100 9-Pin400 cps 136 Col. 1099 
LPX-600 Laser Printer 1399 

Brother 

M.1709 240cps. 132 Col 369 

M-1809 360cps. 80 Co). 399 

M-1824L 24-Wire 80 Col. 499 
HR-20 20cps Daisywheel 329 
HL-8 Laser Primer 1999 

Epson 

LX-810 200cps, 80 Col. 179 

FX-850 264cps. 80 Col. 339 

FX-1050 264cps. 132 Col Call 
LQ-510 ISOcps, 24-Wire 329 

LQ.850 330cps. 24-Wire Call 

LQ-1050 330cps. 132 Col. Call 
LQ-2550 500 cps. 24-Wire Oil 
Hewlett Packard 

Thinkjet 2225 329 

Pacific 25-in-One HP Font 279 
Pacific 1-2-4 HP-LJ Memory 249 
NEC 

P2200 Pinwriter 24-Wire 359 

P5200 Pinwriter 265cps 519 

P5300 Pinwriter 136 Col. 669 
LC-890 PostScript Laser 3295 

Okidau 

ML-172 ISOcps, 180 Col. 219 
ML.182 Turbo 220cps 239 
ML-320 300cp5. 80 Col. 359 

ML- 380 ISOcps, 60 col. 389 

ML- 390 270cps. 24-Wirc 499 

ML-393 450cps 24.Wire 1049 

Panasonic 

KX-P 1 1 80 1 92cps. 80 Col. 1 85 
KX.P1191 280cps. 80 Col. 239 
KX-P4450 Laser 1399 

Seikosha 

SP1600A1 160cps, 9-Pin 179 
SK-3000AI 300cps, 136 Col. 369 
Star Micronics 

NX-1000 140cps. 9-pin 165 

NX-2400 24- Wire 170cps 349 

Toshiba 

ExpressWriter 301 349 

ExpressWriter 31 1 439 


Super Sovings Special 



Okidata 
ML-183 120 Draft 
30NLQ 136 Col. 



STORAGE DEVICES 


Archive 

Archive/XL 40MB Internal $339 
Micropolis 

159MB 23Msec ESDI 1299 

Miniscribe 

8425 20MB 3V4" 40Msec 249 

3650 40MB 514" 61Msec 329 

Mountain Computer 
TD-4000 40MB Int, Tape 369 

TD-8000 80MB Int Tape 449 

Plus Development 
20MB HardCard 519 

Seagate 

ST-225 20MB w/cont 249 

ST-238 30MB w/com 289 

ST-251-1 40MB 28ms 349 

Sysgen 

Bri<^e-File 5V4" External 249 

Reliant Model-215 60MB 469 

WELTEC Laptop Subsystems 
360K 5W" External Floppy 199 

20MB Portable Hard Drive 849 


SOFTWARE 


Aldus PageMaker $469 

Ashton-Tate dBase IV 459 

BLOC Form Tools 55 

Borland Quattro 159 

Central Pl PC-II Opt. Board 119 

DAC-EASY Accounting 60 

DataStorm ProComm Plus 49 

Delrina Pen Form 159 

3th Generation Fastback + 98 

FoxBase -I- Development 199 

Intuit Quicken 33 

Lotus 1-2-3 299 

MECA Managing Your Money 119 

Microcom CarbonCopy -f 109 

MicroPro WordStar 5.5 239 

Microsoft Windows 286 70 

PaperBack VP-Planner •¥ 119 

Peter Norton Adv. Utilities 60 

Qnaiterdeck DESQView 2.02 80 

SPC: 1st Choice 3.0 90 

SPC: Professional Write 149 

Traveling Lap-Link + 85 

WordPerfect 5.0 219 


AST 

Bravo 286 Model 5 

Premium 286 Model 140X 

888 

1999 


■i 

Compaq 

DeskPro 286 Model I 

1699 

Chinon 


SLT-286 Upiop 40MB 

4499 

DS-3000 Scanner 

569 

IBM 

PS/2 Model-30/286 20MB 

1999 

Hooston Instr. 

9012 HIPAD +I2"xl2" Tab. 

399 

PS/2 Modcl-50Z 30MB 

2499 

PC695A 4-Pcn A&B Plotter 

599 

NEC 

ProSpeed & Ultralite Lptps 

CaU 

Logitech 

New Logitech Mouse M9 

79 

Panasonic 


ScanMan 400DP1 HiRes 

169 

Business Partner 1650 

599 

Microsoft 


Toshiba 


Serial or Buss Mouse 

119 

TIOOO 80C88 Uptop 

639 

MSC 


T1200 Dual Floppy Backlit 
T1200 20MB Backlit 

1549 

PC Mouse 

69 

2199 

SummaGraphics 


T1600 20MB 286 

3499 

SummaSketch •»-12”xl2” 

399 

Zenith 

MiniSport 1MB Laptop 

NEW 

The Complete PC 

Complete HandScan Page 

169 

SuperSpon & SuperSpt 286 

Call 

Complete Full Page Scanner 

579 


Over 500,000 SatisBed Castomers 

800 ^ 233^8950 

In Canada call: 800-233-B949 

AU Other Areas call: 717-327-937S Fax call: 717-327-1217 
Educational, Governmental and Corporate Organizations 
CaU coU-free: 1-800-121-4283 

CMO, 101 Reighard Ave., Dept Bl, Williamsport, PA 17701 


MIVIC 



POLICY: Add 3% (minimum $7.(X>) shipping and 
handling Larger shipments may require additiorul 
charges. Personal and company checks require 3 weeks 
to clear. Credit cards are not charged until we ship. ■ 

Pennsylvania and Maryland residents add appropriate sales ux. All prices are U.SA 
prices and are sub^t to change All items are subject to availability. We cannot 
guarantee compatibility. We are not responsible for typographic or photographic 
errors 
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8 Mbytes of fast 32 bit memory. 

Works in all Micro Channer" computers. 

LIM 4.0 driver provided. 

Provides extended and expanded memory. 

Fast and simple switchless installation. 

Automatic configuration for DOS, OS/2 or UNIX. 
Risk free guarantee. Two year warranty. 

IBM approved ID. Fast delivery. 

OS/RAM32 is $299 without memory. 

Ask about our low price guarantee. 

Call today 1-800-234-4232 or 617-273-1818 

Capital Equipment Corp. 
Burlington, MA. 01803 

PS'2 and Micro Channel are trademarks of IBM 
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PROTECT YOUR COPIES 

OF PC MAGAZINE 

Make your collection of ^ Mogazme o hondsome oddition to your office or home— and protect 
and organize your copies for easy reference! 

PC Magazine Binders and Cases are mode of durable, luxury>look leatherette over quality 
binder boord. Custom designed for PC Magazine, every order receives FREE tronsfer foil to 
mark dates ond volume numbers. 


FOB MIT SERVICE CAU IDU-WiE 1-800-972-5858 


MAGAZINE MNDERS 


K MAGAZINE 


Hold your 
issues on 
individuol 
snap-on 
rods. $9.95 
eoch; 3 for 
$2795; 6 for $52.95. 



I c/o Jesse Jones Indudrief 
I 499 Eost Erie Avenue • Philodeiphio, PA 19134 
PUose send □ Binders □ Coses OuonHty 

Payment enclosed S * Add $1 per cose/ 

I binderforpostope&hondGng. (Outside USA, odd 
I $2.50 per cose/btnder ordered, US currency only.) 
j Chorpemy: 

I □ Amex Visa □ MC (Minimum order $15.) 



Store your copies for individual reference. 
$795 eoch; 3 for $21.95; 6 for $39.95. 


I Slate 

reiidenh odd 4' 


Chances are that your parallel printer 
adapter uses IRQ7 and your floppy disk 
drive controller uses IRQ6. And IRQO and 
IRQl are already assigned to devices on 
the system board. Your only recourse is to 
I fmd an IRQ line that's unused — no easy 
task when you can’t find the documenta- 
tion for all the installed adapters to deter- 
mine what IRQ levels are used. After a 
while, the 16 different IRQ levels on an 
AT start to look better and better. 

There are always exceptions to the mie. 
If you read chapter 4 of IBM’s Personal 
1 Syslem/2 and Personal Computer BIOS 


The goal is to 
configure expansion 
boards so that 
each one has its 
own IRQ line. 


; Interface Technical Reference, you’ll find 
a discussion of interrupt sharing. It’s easier 
with the Micro Channel because interrupts 
there are level-sensitive, but devices can 
share IRQ lines on a standard PC or AT 
I bus. The catch is that software interrupt 
I handlers supporting devices on a common 
I IRQ line must be sensitive to the fact that 
they’re sharing the IRQ chaimel and must 
conform to a rigid set of protocols that pre- 
vents them from conflicting with each oth- 
er. The drivers supplied with most boards 
simply weren’t written that way. 
—JeffProsise 

ASK THE TUTOR 

I The Tutor solves practical problems and 
) explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To 
have your questions answered here, write 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (see the “By Mo- 
dem’’ sidebar in the Utilities column). 
We’re sorry, but we cannot answer ques- 
tions personally. ■ 
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Connectivity 

Clinic 


CONNECTING AT&T SYSTEMS 

I am with a federal agency that has AT&T 
382 400s in approximately 2,300 locations 
across the country. These supermicros 
have about 7,000 AT&T 6300s connected 
to them as terminals. We are evaluating 
AT&Ts StartAN as a means to connect 
them all together and distribute processing 
more evenly. Are there any other LAN sys- 
tems, like Novell's, that will work with the 
382? If so, how do they compare? What's 
the best way to connect all of these sys- 
tems with an I8M 3090 running MVS? 

8ill 8ryan 

Springfield, Virginia 

nm The name StarLAN refers to a net- 
i^n work wiring and signaling archi- 
uAlti lecture created by AT&T that uses 
CSMA protocols over twisted-pair wire. 
AT&T gives the name SlarGROUP to all 
nonhardware products, including its server 
software for Unix systems like your 3B2s. 

If you connect your AT&T 6300s to- 
gether as nodes on a SlarGROUP network 
instead of as terminals on the 3B2s, you’ll 
have the best of both worlds. The 6300s 
will still be able to run Unix applications as 
terminals connected over StarLAN, and 
the 3B2 will be able to act as a file and print 
server under the SlarGROUP software. 

The server performance times we mea- 
sure are like the quarter-mile elapsed times 
reported by automotive magazines: the 
numbers reflect performance, but few peo- 
ple need that maximum response. The re- 
sponse times you get from server software 
on a Unix-based system like AT&T’s Slar- 
GROUP aren’t as fast as those you get 
from a screaming 386 or 486 processor 
running under NetWare, but the service is 
likely to be good enough for 90 percent of 
all installations. 

Since SlarGROUP tuns over NetBIOS , 
you should be able to use any of the popu- 
lar SNA gateway products to connect to 
your mainframe. Check with the compa- 
nies we covered in our review of SNA 
gateways in the December 13, 1988, issue 
for an update on the compatibility of their 


■ CONNECTING AT&T 
SYSTEMS: If you already 
have AT&T computer 
systems, it makes sense 
to move to AT&T StarLAN 
for system integration. 

■ MEMORY CONFLiCTS: 
ARCnet and Above Board 
memory confiicts are 
easiiy resoived. 

■ USiNG NONNETWORK 
SOFTWARE ON A LAN: 
if your software doesn’t 
support file locking, it can 
be dangerous to 

use it on a network. 

■ NETWORK CRASHES: 

A bad connection 
between the data bus 
and the adapter card in 
the server can cause 
mysterious crashes. 

■ FiNDiNG A WORK- 
STATION ADDRESS: 

This simpie program wiii 
dispiay an adapter 
address under NetWare. 


pnxlucts and AT&T’s NetBIOS. 

My strong advice is to take advantage 
of the ’’technology upgrade” clause in 
your contract and move the AT&T 6300s 
onto AT&T StarLAN running under Slar- 
GROUP software. Other solutions offer 
performance advantages of unknown utili- 
ty and may greatly complicate your main- 
tenance and support problems. 

See the August 1 989 issue of PC Maga- 
zine for an in-depth look at AT&T’s Star- 
LAN hardware and SlarGROUP software. 
And for more information on this type of 
networking see ‘‘Making Connections: 


Fast Performance over Telephone Wire” 
in the September 13, 1988, issue. 

MEMORY CONFUCTS 

I use a Compaq Deskpro 286 with an Intel 
Above Board that carries 2MB of RAM as 
expanded memory. We want to put the 
Compaq on our ARCnet network running 
Novel’s NetWare, but the Pure Data ARC- 
net card and my Above Board occupy the 
same memory address. The PC techni- 
cians can't find a memory location that will 
allow me to use my Above Board and the 
network adapter at the same time. Can you 
help? 

David Zakary 

Toronto, Ontario 

I j T iJ Intel reports that about 15 percent 
ijin of the calls it receives on Above 
imWkH Board products deal with ARCnet 
card memory conflicts. This is because 
both the ARCnet boards and the Intel 
board default to a memory address of 
DOOO. The easiest thing to do is to move 
the ARCnet card to memory location 
CCOO. Check the manual or phone Pure 
Data at (416) 731-6444 for information on 
the proper switch settings for this address. 
Since the Above Board addresses only 
four pages of memory, it will stop at DFFF 
and won’t interfere with the CCOO address. 

Remember that you must generate a 
new NelWare workstation shell for this 
memory address; the process takes only a 
few minutes. Note that you’ll be able to 
use the new version of the shell only with 
boards residing at this address, so don’t 
mix it up with the default version of the 
shell. 

USING NONNETWORK 
SOFTWARE ON A LAN 

I hope you can help solve a problem that I’m 
having with a particular medical office soft- 
ware product. When I purchased this pack- 
age last year, the company lixtlcated that it 
coukt be upgraded to a multiuser system. 
Now they’ve informed me that the multiuser 
option isn’t available and that they're dls- 
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Connectivity Clinic 


continuing the product. I asked atx>ut using 
the current software on a LAN, txit I was 
tokJ this wouldn't work, because the soft- 
ware doesn't support file locking. 

Can you suggest a solution that doesn't 
involve buying a completely new program 
and reentering all of the data? 

G. W. Grass 

Akron, New York 

i i Ty The only safe way to employ your 
ijtn old software on a LAN is to allow 
mWliili only one person at a time to use the 
program. 'You can load the software on a 
network file server, but if more than one 
person at a time tries to run the program us- 
ing the same data files, the second person 
will probably receive an error message. 
Even if this doesn't happen, both users tun 
the risk of corrupting the data files or at 


If you can’t live with 
a one-at-a-time mode, 
the only solution is 
to replace the entire 
software setup. 


least destroying each other's current work. 

If you can’t live with a one-at-a-time 
mode, the only solution, unfortunately, is 
to replace the entire software setup. 

NETWORK CRASHES 

Our five-node LAN runs Advanced 
NetWare 2.0a on a 286-based 10-MHz AT 
compatible with a 3Com 3C505 EtherUnk 
Plus card. 

Two or three times a week, the network 
goes down with the message, “Error send- 
ing command to 3C505 EhterUnk Adapt- 
er." (The misspelling is part of the error 
message.) This error occurs regardless of 
network load. I run the 3CS05 diagnostics 
following a crash, and the card passes. Al- 
though rebooting the server restores the 
network, the problem is worrisome. Any 
suggestions? 

Mark Lee 

Austin, Texas 


i We’ve seen the same message. 

I The cause in our case was a bad 
I physical connection between the 
board and the data bus in the server. Take 
the 3C505 out of the server. Make sure the 
contacts on the bottom of the board are 
clean. You can burnish them with a pencil 
eraser to brighten them, but carefully get 
rid of the rubber cmmbs. Before putting 
the board back in the server, look at the 
contacts on the data bus. Make sure none 
of them are bent or broken. You might try 
using a different 16-bit slot. Make sure the 
board is firmly seated, and that the Ether- 
net T-Connector doesn’t push the board 
out of alignment. Screw the board in. No 
guarantees, but we have seen stranger 
problems cured by reseating adapter 
boards. 


RNDING A WORKSTATION 
ADDRESS 

Some time ago, you published a method by 
which the physical address of an ARCnet 
card could be Identified. There is a simpler 
approach available for most Novell installa- 
tions. 

Function call EEh, Get Physical Station 
Number, will retrieve this information in the 
CX, BX, and AX registers. I’ve written a little 
program called NETNUM.COM that re- 
trieves this information, displays it on the 
screen, and returns an ERRORLEVEL 
equal to the lower 8 bits of the physical sta- 
tion number. 

The program first takes a look at the logi- 
cal address of the vrarkstation, using func- 
tion call DCh. I've obsen/ed that a logical 
number 255 (FFh) is returned when a virork- 
station is not connected to the network and 
have used this in NETNUM to verify that a 
machine is actually connected to the net- 
work. 

This program doesn't work correctly on 
NetWare ELS (Entry Level Systems) pack- 
ages. These networks always return a 
physical address of 2, regardless of the 
card setting. 

In newer versions of NetWare (ELS-1, 
2.10 and later), the option /A has been add- 
ed to the USERLIST command that will pro- 
vide the physical address of all logged-in 
stations. 

Robert Soppe 

Portland, Oregon 


I I y Mr. Soppe’s code for finding a 
^ • ■ network address is too long to pub- 
lish in Connectivity Clinic. How- 
ever, it is available on PC MagNet. 

Because it’s useful to determine a No- 



Figure 1 ; When this script file Is redirected to 
DEBUG, it produces NETADD.COM, which will 
display the address of a network adapter card. 

veil adapter address quickly, PC LAN 
Labs wrote NETADD.SCR (Figure 1). 
When NETADD.SCR is redirected to DE- 
BUG, it automatically creates NETADD 
.COM. To generate the .COM file, at the 
DOS prompt enter 


DEBUG < HETXOD.SCR 


This little program will quickly display the 
adapter address. However, it does not 
check first to see if you are connected to a 
Novell network. 

NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, please in- 
clude a printed copy. We’ll gladly answer' 
your questions at no charge , but we cannot 
answer letters personally. Mail contribu- 
tions to Cormectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (see 
the “By Modem” sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (use Derfler’s 
box named CONNECTIVITY CLINIC). ■ 
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ORCLE 297 ON READER SERVICE CARD 


Now you can produce 
precise, high quality 
plots without the wait 
required by pen plotters 
or PC-based emulations. 
Pacific Data's Plotter in a 
Cartridge™ is the newest 
and fastest way to emulate 
HPGL on your HP LaserJet 
Series II or Canon LBP-8II. In 
HPCL" — ® much as 100 times 

Emulalion Cartridge faster! 

Complex engineering or architectural plots 
taking 10 to 20 minutes on a plotter can be com- 
pleted within 10 seconds! Crucial when multiple 
revisions and check plots are needed. 


But there's more to Plotter in a Cartridge than 
sjjeed. In addition to standard pen plotter 
features. Plotter in a Cartridge enables you to 
define 20 pens and 48 widths, automatically 
scales to fit envelopes, letter or legal size paper, 
and improves resolution to 1 /300 inch. And, 
you can produce up to 99 quality copies using 
virtually any media source. 

Because the cartridge plugs right into your 
printer, you can plot directly from CAD/CAM, 
engineering, or graphics software. 

Pacific Data Products-Plug into Power! 

Authorizod Dealer: 

Tussey Computer 

3075 Research Drive 
State College. PA 16801 
(814) 238-1820 

800 - 468-9044 
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LAPTOPS 



714 - 373-2006 



ir FREE ir 
SHIPMENT 


* Pf^BPfKID orders only dOy cAecA; ^ith UPS Qround 
to 46 contiguous states. Allow 2/3 weeks for per- 
sonal & company checks. Cashier check orders 
shipped imrriediately. 


FOREIGN ORDERS 
WELCOME 


MITSUBISHI 

MP286L: 2 Floppy 

1779 

TOSHIBA 


MP286L: 20MB 

2279 

TIOOO 

. 599 

MP286L: 40MB 

2779 

With 768K Card .... 

. 849 

NEC 


T1200F 

. 1279 

Ultralight 2MB 

1999 

T1200FB 

1339 

ProSpeed 286: 20MB 

ProSpeed 286: 40MB 

2849 

3149 

T1200H 

1769 

ProSpeed 386: 40MB 

3899 

T1200HB 

. 1819 

SHARP 

PC 4602: 2 Floppy 


T1600/Z0MB 

3029 

1425 

T1600/40MB 

3449 

PC 4641: 20MB 

2175 

T3100E/20MB ... 

2539 

PC 5541: 386/40MB 

3575 

T3100E/40MB ... 

2889 

PC 7241: 286/40MB 

1975 

T3200/40MB 

3239 

ZENITH 


T3100SX/40MB . . 

3879 

Supersport 2 

1299 

T5100/40MB 

3949 

Supersport 20 

1949 

T5100/100MB . . 

4649 

Supersport 286: 20MB 

2499 

Supersport 286: 40MB 

2799 

T5Z0O/40MB 

4659 

Turbosport 386/40 

CALL 

T5200/100MB . 

4949 

MONITORS 


DRIVES Cf BACKUP 


MITSUBISHI 


TOSHIBA 


Diamond Scan 1381 

. 519 

3.5" internal w/universal 


Diamond Scan Tilt & Swivel 

. . 20 

mounting kit: 720K/ 


NEC 2A Super VGA 

. 499 

1.44MB 

99/109 

Multisync 3D 

. 639 

FLOPPY 5.25" External for Laptops 

Multisync Plus 

. 899 

360K/ 1.2MB 299/349 

Multisync 4D / 5D 

CALL 

PLUS HARD CARD 


PACKARD BELL 


20/40 MB 489/629 

Multisync 8530 

. 399 

SEAGATE: Pretested & formatted. 

SONY VGA 1320 

. 499 

with controller, cables, manual 

SONY MultiScan 1304 

. 689 

& mounting kit. 30MB for 


ZENITH ZCM-1490 Flat Screen 629 

PC/XT 

. . 269 

i ILf AWTUf V GDITI^T A 1 6 X prepaid by check only 

K OfUtn 1 flb 1 9Jr CiVIaIm K postmarked by December so, i989 

DICONIX 150 PLUS 


TOSHIBA TIOOO W/768K Card 

Par W/3' Cable 

. 315 

and Designer Carry Case . . 

975 

NEC P2200 w/stand . . . . 

. 315 

TOSHIBA 341SL 

449 



TOSHIBA T1200HB 

1799 

NEC Ultralight 2MB 

1950 

TOSHIBA T1600/20MB 

2999 

PANASONIC KXP-1124 . . 

. 299 

TOSHIBA T1600/40MB 

3399 


LAPTOP ACCESSORIES 

AC Adapter: T1000/T1100+ .... 69 

110/220 Dual Voltage 99 

AC Adapter: T1200/T1600 . . 99/129 
AC/Auto Adapter with Battery: 
Specify: T3100. T3200, T5100, 

T5200 349 

Auto Adapter: T1000/1100+ .... 69 
Battery Charger: T1200/T1600 . 249 
Battery Pack: T1200/T1600 . 79/109 
Carry Cases: T1000/ri200 . . . 59/79 
Other Models 99 

DELUXE Carry Case w/shoulder 
strap, extra pockets for SW, 
manuals, portable printer, etc. 

Specify model 149 

Leather Case by Toshiba: Specify 
for T3100, 3200, 5100 or 5200 275 
Expansion Chasis w/interface card 

Specify Toshiba model 999 

Expansion Slot (1): WonUnder . 279 

WonUnder II: 2 slots 379 

Floppy 5.25" External: 

360K/1.2MB 299/349 

MEMORY EXPANSION: 

T1000: 768K Card 259 

T1200: 1MB 599 

T1600: 2MB 999 

T3100E: 2MB 999 

T3120: 1MB/2MB 599/999 

T3200: 3MB 1299 

T5100: 2MB 999 

T5200: 2MB 869 

MODEMS: Specify Laptop model 
Megahertz 1200/2400 .... 169/199 
Megahertz 2400MNP Level 5 . 269 

NEC 2400 369 

Toshiba 2400 289 

World Port Pocket Modems: 

1200 with AC /Vdapter 159 

2400 without Carbon Copy . . 249 
2400 Ext W/Carbon Copy+ . 269 
Ext Modem Cable for Toshiba . . 25 
Numeric Keypad: T1000/12/16/ 

3100 99 

Ethernet Card for Toshiba 499 

Battery Watch 39 

Laplink 111: Serial & Parallel .... 99 
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★ PRICE WAR i 

GALL US 

I^A^S^T 
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BEST QUOTES 



LAPTOPS 


ir FAX ^ 
ATTACK 


COMPLETE PC 

Fax Board 9600 449 

Complete Communicator: 

Modem, Fax & Answering 
Machine 669 

QUADRAM 

JT Fax Board 4800 199 

JT Fax Board 9600 489 

JT Fax Portable 4800 319 

JT PRO 96 Mdm&Fax Brd . CALL 

WORLD PORT 2496 

Portable Fax /Data Modem . . 449 

CANON Fax 8 569 

CANON Fax 15 599 

CANON Fax 20 745 

CANON Fax 23 929 

CANNON Fax 35 949 

EPSON FI 000 735 

EPSON F2000 855 

EPSON F3000 1069 


PANAFAX UF-150 


PANAFAX UF-260 

PANASONIC KXF 80 


PANASONIC KXF 220 
RICOH RF 850 


. 565 

SHARP FO-220 

629 

. 519 

SHARP FO-230 

689 

. 655 
. 699 
849 

SHARP FO-300 

679 

SHARP FO-330 

849 

SHARP FO-510 

1079 

. 529 

SHARP FO-550 

.... CALL 

. 675 

SHARP FO-700 

.... CALL 

. 675 
. 809 

7ftQ 

SHARP FO-800 

. . . . CALL 

SHARP UX-110 

569 

1249 

SHARP UX-180 

639 

1399 

SHARP UX-350 

1039 

. 569 

SHARP GX-9500 

.... CALL 

. 599 

TOSHIBA 3200 

629 

. 789 

TOSHIRA 3300 

699 

1099 

TOSHIBA 3400 

699 

619 

TOSHIBA 3600 

849 

. 679 

TOSHIBA 3700 

969 

. 999 

TOSHIBA 3750 

969 
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DISPLAY CARDS 

ATI VGA Wonder 

256K/512K 265/319 

GENOA Super EGA HiRes-i- 

(4880-9) 169 

With Gem Graph Software . . 199 

PARADISE VGA Plus 229 

Paradise VGA Plus 16 245 

Paradise VGA Professional .... 369 

VIDEO-7 Vega VGA 225 

FastWrite VGA 345 

Vega V-RAM VGA (256K) 379 


MODEMS /MOUSE, ETC. 

ATI 2400 ETC Int w/sw 169 

ATI 2400 ETC External 199 

HAYES 1200 Int w/Smartcom II 229 
ZOOM 2400 Internal w/sw .... 119 

2400 External 119 

MICROSOFT Mouse: Ser 109 

In factory sealed boxes with 
AM A ALL manual i factory warranty 

8087; 5/8 MHz 95/135 

80287: 8/10 MHz 209/235 

80387: 16/20/25 MHz 349/399/509 
80C287-A CALL 


A TklAMTHf V fiDIPf^lAT 6x prepaid by check only 

X 1 OAil wsCiVIAImX postmarked by December ao, ises 

CANNON Fax 15 

. 585 

PANASONIC KXF'lOO . . 585 

MURATA M900 

. . 545 

RICOH RF - 900 665 

PANAFAX UF'135 

. . 515 

SHARP FO ' 330 825 

PANAFAX 140/145 . 

. . 655 

TOSHIBA 3300 595 




KOR.E1GN ^ special handling charge of 
*30 per order Air shipment add 
Om/ERS 1 t0<h) (Mm $50) So^ Items/ 
countries may be more All credit card orders add 5% to 
amount owed FAX 714-891-2364 


P<MJCY: Prices & availability subfect to change Add 3% 
(Min $5) tor COO. MOVISA. and 5% for Amex. All sates 
final Not responsible tor compatibility Refused /returned 
shipments subject to 20% charge (Mm $50) 

FORCION • ORDERS • WELCOME 


SOFTWARE BONANZA 

BATTERY WATCH Ver 1.0 - 3.5” 39 
BITCOMM 3 Ver 3.5 - 5.25” .... 25 
BORLAND Sidekick:Specify 5.25or35 29 
CARBON COPY Plus Ver 5.1-5.25” . 99 
EASY by MicroPro Ver 1.5 - 3.5” 39 

GEM GRAPH 5.25” 39 

LAPLINK III; Serial & Parallel . . 99 

LOGI Paint/LOGI Cadd 15/35 

LOGITECH Publisher 35 

LOTUS Metro 3.5” Ver 1.0 25 

PC PAINT Plus - 5.25” 25 

PRINTERS 

DICONIX 150 Plus Par w/3’ cable . . 339 

NEC P2200 Parallel 329 

5200/5300 499/659 

Color Kit for 5200/5300 .... 109 
Cut Sheet Feed 5200/ 

5300 169/199 

PANASONIC 1180/1191 . . . 199/225 

KXP 1124 309 

KXP 4450 Laser CALL 

TOSHIBA 301 /311 339/389 

341SL 489 

KENSINGTON Printer Stand .20 
With Printer 10 

SHARP WIZARD 

Hand Held Electronic Organizer 195 
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•Pvrformaiice 

EXCEL Into The Future :sr 



' BASE SYSTEM Feaiures 

PC^" 

‘80-ld‘ 

88H2'' 

'j^12' 

'286-16 

'386-20 ' 

386-24 

:CPU 

8088-2 

8088-1 

V20 

60286 

80286 

60386 

80386 

Speed (Mhz) 

8/4.77 

10/4.77 

12/4.77 

12.5/8 

16/8 

20/8 

24/8 

!bios 

ERSO 

ERSO 

ERSO 

AMI 

AMI 

AMI 

AMI 

Wart States 


0/1 

0/1 

0/1 

0/1 

0/1 

1 

Standard Memory Contig 

640K 

640K 

640K 

1M6 

1M8 

1MB 

1MB 

, On Board Memory Expansion 




4MB 

8MB 

SMB 

8MB 

, Shadow RAM BIOS 





384K 

384K 

384K 

' Coprocessor Support 

8087 

8087 

8087 

60287 

80267 

80387 

80387 

Expanion Slots 

8-8 bit 

8-8 bit 

8-8 bit 

2-8.6-16 

2-8,6-16 

2-8.5-16 

2-8,5-16 

Dual Hard Floppy Controller 

w/H.D. 

w/HD 

w/H.D. 

Yes 

Yes 

Yes 

Yes 

Device 6ays(E-extemal,l-lnt.) 

4-E 

2-E,2-l 

2-E.2-I 

3-E,2-l 

3-E.2-1 

3-E.2I 

3-E.2-I 

Serial Ports 

1 

1 

1 

optional 

optional 

optional 

optional 

Parallel Ports 

2 

2 

2 

1 

1 

1 

1 

' Game Ports 

2 

2 

2 

1 

1 

1 

1 

Bus Mouse Port 

1 

1 

1 

1 

1 

1 

1 

Power Supply Size 

150W 

150W 

150W 

200W 

200W 

200W 

200W 

' Key Tronics USA Keyboard 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

iEZ-DOS4.0wGEM,TopDOS 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Battery Backup Clock 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

! Norton SI Rating 4.0Version 

t.8 

2.1 

4.9 

14 

18.3 

22.5 

26 

Landmark Speed 

3.1 

41 

5 

16.5 

21 

24 

28 


KXCKi. ('( )MI*i;tkr prick list 


S<K $A{X3» 
649X200 266K 


?$6K 649X48) S12K 

649X483 266K 3024XB 


MOOEUDESCRtPTION 

BASE 

MONO 

CGA 

EGA 

MONO 

VGA 

COLOR 

VGA 

VGA 

SYNC 

PCXT 

1 / (1)360K Floppy 0nv8 

S479 

$566 

$717 

$931 

$719 

$996 

$1,144 

64QK 
a MHZ 

2 / (2) 360K Floppy Dnv«$ 

$549 

$636 

$787 

$1,001 

$769 

$1,066 

$1,214 

20 < 22M6.60MIIS.MFM 3i’ 

$729 

$616 

$967 

$1,181 

$9*9 

$1,246 

$1,394 

30 / 33MB.60MlLS.RU,3i’ 

$759 

$846 

$997 

$1,211 

$879 

$1,276 

$1,424 

88-12 

1 /(1) 360K (Icppy Olive 

$SS4 

$641 

$792 

$1,006 

$774 

$1,071 

$1,219 

S40K 

12 MHZ 

2 / (2) 360KfkCTyOnve$ 

$624 

$711 

$662 

$1,076 

$844 

$1,141 

$1,289 

20 / 22MB.60MILS.MFM 3.5* 

$604 

$891 

$1,042 

$1,256 

$1,024 

$1,321 

$1,469 

30 ' 33M8. 60MIIS. RLL. 3.5’ 

$834 

$921 

$1,072 

$1,296 

$1,054 

$1,351 

$1,499 

286-12 

1/(I)t2M6 Floppy Dirve 

$798 

$686 

$1,037 

$1,263 

$1,079 

$1,356 

$1,449 

1024K 

I2.S MHZ 

O-WAJT 

Eip to 4MB 
AMIBiOS 

Norton St-U 
Sp«ad-16.1Mh2 

20'60MILS.MFM.2-I.KL320 

$999 

$1,066 

$1,237 

$1,463 

$1,279 

$1,556 

$1,649 

20 - 38MILS,MFM,2-I.STl25 

$1,079 

$1,166 

$1,317 

$1,543 

$1,359 

$1,636 

$1,729 

30'38MILS,MFM2-).STI38 

$1,139 

$1,226 

$1,377 

$1,603 

$1,419 

$1,696 

$1,789 

40.'26MILS.lOE.I-I.MSa051 

$1,169 

$1,276 

$1,427 

$1,653 

$1,469 

$1,746 

$1,039 

65 / 36MILS.nLL.M,MS3650 

$1,219 

$1,306 

$1,457 

$1,683 

$1,499 

$1,776 

$1,669 

85/2eMll5.SCSI.I-1.ST296N 

$1,319 

$1,406 

$1,557 

$1,783 

$1,599 

$1,876 

$1,969 

120 / 28MILS.RLL.M.COC94155 

$1,609 

$1,696 

$1,847 

$2,073 

$1,889 

$2,166 

$2,259 

286-16 

1 / ( 1 ) 15MB Hcppy Drive 

$879 

$1,066 

$1,217 

$1,443 

$1,259 

$1,536 

$1,629 

t024K 

16 MHZ 

O-WATT 

Eip to 4M6 
AWARD BIOS 

Nolan SI-18 
Sp>«Kl ?l BM-i/ 

20/60MILS.MFM.2-1.KL320 

$1,189 

$1,276 

$1,427 

$1,653 

$1,469 

$1,746 

$1,839 

20/38MILS.MFM5-1.STI25 

$1,259 

$1,346 

$1,497 

$1,723 

$1,539 

$1,816 

$1,909 

30 / 38MILS.MFM.M.STI38 

$1,319 

$1,406 

$1,557 

$1,783 

$1,599 

$1,876 

$1,969 

40/26MILS.IDe.1-1.MS80SI 

$1,349 

$1,436 

$1,587 

$1,813 

$1,629 

$1,906 

$1,999 

65/3dMILS.RLL.I-1.MS3650 

$1,399 

$1,486 

$1,637 

$1,863 

$1,679 

$1,956 

$2,049 

ft5'28M1LS.SCSI.1-1.ST296N 

$1,509 

$1,596 

$1,747 

$1,973 

$1,789 

$2,066 

$2,159 

I20/28MILS.RLL.1-1.CDC94ISS 

$1,789 

$1,876 

$2,027 

$2,253 

$2,069 

$2,346 

$2,439 

386SX 

1 / (1) ) ,2MB Floppy Dirve 

$1,129 

$1,216 

$1,367 

$1,593 

$1,409 

$1,686 

$1,779 

1024K 

20 MHZ 

0-WAIT 

Nolon SI-219 
Sp«ed25K»i: 
Eip to SMB 
AMI BIOS 

20-G0MllS,MFM,2-1.KL320 

$1,339 

$1,426 

$1,577 

$1,803 

$1,619 

$1,896 

$1,989 

?0/38MILS,MFM2-I.STl2S 

$1 409 

$1,496 

$1,647 

$1,073 

$1,689 

$1,966 

$2,059 

:>0-38MILS.MFM2-l.STl3e 

$1,469 

$1,556 

$1,707 

$1,933 

$1,749 

S2.Q26 

$2,119 

40/26MILS.tOE.I-l MS8051 

$1 499 

$1,586 

$1,737 

$1,963 

$1,779 

$2,056 

$2,149 

65 / 38MILS.RLL.M.MS3650 

$1,549 

$1,636 

$1,787 

$2,013 

$1,629 

$2,106 

$2,199 

dS'28MILS.SCSI.M.ST296N 

$1,659 

$1,746 

$1,697 

$2,123 

$1,939 

$2,216 

$2,309 

120 / 2eMlLS.RLL,1 -1 ,C0C941 55 

$1,939 

$2,026 

$2,177 

$2,403 

$2,219 

$2,496 

$2,569 

386-20 

1 / (1) 1 2MB Floppy Drive 

$1,519 

$1,606 

$1,757 

$1,963 

$1,799 

$2,076 

$2,169 

1024K 

20 MHZ 

0-WAfT 

Nato)SI-225 
SpOTd-24 Mm 
Eip to 6MS 

AMI BIOS 

30 / 38Mlt.S.MFM.2-I.STl38 

$1869 

$1,956 

$2,107 

$2,333 

$2,149 

$2,426 

$2,519 

40‘26MILS.I0E.1-I.MS805I 

$1,899 

$1,966 

$2,137 

$2,363 

$2,179 

$2,456 

$2,549 

&5/3BMILS.Ra.1-1.MS36S0 

$1,939 

$2,026 

S^177 

$2,403 

$2,219 

$2,496 

$2,589 

85.'2eMILS,SCSI.l-l.ST296N 

$2,059 

$2,146 

$2,297 

$2,523 

$2,339 

$2,616 

$2,709 

120 / 28MILS.Ra.M.CDC94155 

$2,329 

$2,416 

$2,567 

$2,793 

$2,609 

$2,886 

$2,979 

I60/I6MIIS.ESDI.1-1.MS3I80 

$2,969 

$3,056 

$3,207 

$3 433 

$3,249 

$3,526 

$3,619 

3?0/t6MILS.ESOl.I-1.MS9380 

$3,649 

$3,736 

$3,887 

$4 113 

$3,929 

$4 206 

$4,299 


EXCEL Systems can be configured any waytobestsutyoutneet^. from tape dnnsfo 300MB tfM <3^. wecanconfiguteityainghHayou M Systems come witf\ WE FULL YEABPABTSt LABOR WARRANTY 
•ADOStSOkyTotwCaseonsysiemsabove 'ADD$l000kx640t4O0GASPLAZUAPoiiae>le 'ADOSWtor2$6-20{20Mhz) ‘ MEMORY UPGRAIXS ADO $295 Per Megabyte kn 286-12.16J0 and S39S Per Meg lOf 386-20.24 


Runs Network OS.IBM,MS $120 

NT2020 CBIS NETWORK OS Software 

IBWNOVELL Comaptibfe $108 

NT2030 EtherNet Board lOM&Sec. 

NElOOO.Novell Compatible $219 

NT200S Network Terminator Pair $ 19 

NT2006 Network Cable 25foot $ 32 

CALL FOR XT AT WORKSTATION PRICES 


tsTifsmzmsTTmstk 

SS2001 EXCEL PC/XT 

$159 

SS2002 EXCEL ee-10 

$172 

SS2003 EXCEL 68-12 

$169 

882005 EXCEL 286-12 

$379 

882006 EXCEL 266-16 

$559 

882007 EXCEL 266-20 

$599 

SS2008 EXCEL 386-20 

$995 






VI2002 li^onochrome Graphic/Printer $ 45 
VI2004 Color Graphic CGA^nter $45 
:Vi2006 EGA Enhanced Graphics Card$119 
iVI2075 VGA Analog w/2S6k Card $199 
VI2081 VGA RGB/Analog 800x600. 

Paradise Chipset Adapter $199 
VI2012 t2'Ral Monochrome w/Tilt $91 
V12016 14*Flat Monochrome w/Titt $115 
V12013 RGB Cotor, 640x200 wmit $219 
V12014 EGA Color 640x350 w/Tilt $359 
VI2020 14* VGA Analog 640x480 $369 

V12025 SLYNXtntelisync. 800x1000 $469 
V12072 TRUE BLUE VGA Package 

640x4e0..31.256Colors $549 

V12073 MULTISYNC PACKAGE 

800x600..31.256Colors $679 

XT2005 Super Display IX) Card. MGA. 

CGA, floppy .senal.printer.game $109 




DR2001 5.25' 360K Floppy Drive Black $ 66 
DR2003 5.25’ 1.2M6 Floppy Drive Tan $ 89 
DR2005 3.5* 720K Floppy Drive $ 79 
0R2006 3.5' t 4MB Floppy Drive $ 99 
DR2023 3.5' Kyocera 20MB Harddisk $215 
DR2020 Kyocera 20MB PC/XT Kit $259 
DR2030 Kyocera 30MB PC/XT Kit $290 
DR2042Mintscribe36S0 40M6 60m$ $319 
DR2080 SEGATE 4096 80MB 28ms $579 

AT2010 Key Tronic tOI Prof. Keyboard$ 59 
102003 Znix Serial Mouse 2S0dpi $ 39 
102006 Zmx Serial S-Mouse 340dpi $ 59 
102011 Super Joystick Arcade Style $20 
CO2001 1200 Baud Modem Interna! $ 60 
CO2012 2400 Baud Modem Internal $ 99 
C02020 2400 Baud Pocket Modem $169 




HIB 


m 




XT2004 XT 2-port Floppy Controller $ 15 
XT2006 XT Multi VO.SP.PP.GP.CLK $ 48 
XT2007 XT640KRAMcard0K $35 
XT2E47 XT Everex 2MB EMS 4.0. OK $ 79 
XT2008 XT Battery Clock Card w'soft. $ 21 
XT2009 XT Ctock/RS-232 Serial Card $ 33 
XT2010 XT/AT 2- port GAME CARO $ 14 
XT2013 XT/AT 2-port Serial Card 1-p $17 
XT2014 XT 1 SOWatt Power Supply $ 47 
AT2071 l2.SMh2 AT motherboard OK $199 
AT2002 AT Hard Floppy Controller 2-1 $ 99 
AT2003 AT-XT 1 .4 Floppy Controller $ 39 
AT2004 AT I/O Board PP.GP.3-RS232 $ 39 
AT2E13 AT Everex 3M6 EMS 4.0, OK $109 
AT2006 AT0(T 4-port senai. 2-pop $ 67 
AT2045 AT/XT Intamai 4-dnve Ctrl $ 77 
AT2046 AT/XT lr)t.2-drive Ctrl w/exist $ 69 
^T22hJT200W«tPowefSug^^^J 


ORDER LINE 800-87EXCEL 


EXCEL Computer Undergo a 48-Hour Bum-m 
30 DAY SATISFACTION GUARANTEED. 

Aker 11 day$otrec8xxa1S%resiociung lee 
All Products Carry One Year Manuiaaurer Warranty 
Pnces subject to change without notKe. 


URCLtSOSONRtAUERStRVItttARU 

mrwMtK^ 


SERVICE 800-666-3440 

Free Credit Card Ordenng (No Surcharges) 
Harxiling-Add S3 per box. $15 per system. 
COO Orders A<»$3perb0> 

Purchase Orders Weicotne [ i 

Dealers Welcome VISA 






Mail Order Electronics ■ Worldwide 


ameco 


ELECTRONICS 


—QUALITY PRODUCTS 

COMPETITIVE PRICING 

PROMPT DELIVERY— 


Logitech ScanMan Plus 
Scanner and Mouse 


5canr>er only; 
•IBMPCXTAT / 
i PS-Z IZS S30) 
CompatOit 

• 4* Scerwvnfl W>n<low 

• 400 DPI 





SCANP scanrw $259.95 

MSER SerMU Mous* $79.95 

MBUS moum«Bus $99.95 

MPS2 P&'Z Mouse... .... $74.95 


Niche Tek 9600 Baud 
Fax Board 



• IBM PC/XT/AT Compatible • Allows 
the user to turn off the computer and 
stiR send/receive FAXes • 9600 baud 
communication rate * Graphic editor 

• Includes bunt-in speaker, phone 
oord. auto orvotl power box, soft- 
ware and manual 

FAX96 $349.95 


PrometheuB 9600 Baud 
Modem k 



9 600E 6awrw9eoQBiu<....$749.95 

12008 nKrwi2(IOBMl $40.95 

2400B netrw 2400 Baud $09.95 


PodsCat Digitizer Tabiet 


• Resolution: 1000 1'nes per inch • Accu- 
racy: to.or • 12* X 12* work area 
permits a proximity factor of t0.5‘ • Emu- 
lates nine of the world's most popular 
formats * Includes AutoCAD 10 template 

• EEPROM allows custom configuration 

PODSCAT $199.95 



MlnIScrIbe 
Hard Drives 

MMSOXT 

SCSI 

M842SS 20MI1 (6am.) 3.5-HH $339.95 
M8051S 4au> (2em.| 3.5-HH $459.95 
M3180S 150Mb (17ms) 3 5-HH $129995 

RLL 

M5450 WMb (46ms| 3.5-HH $329.95 
M8450XT «)M>(«ms)3511H(KI) $359.95 
M6450AT «)Mi(.6ms)3.S'HH(KI) $429.95 

MFM 

M305S 70Mb (20ms) 5.25‘HH $59995 
M30S5XT 70Ui(2(lms) 5.25141 (Kl) $64995 
tll305SAT TOMi (20nis) 5.25141 (Kit) $699.95 

ESDI 

M319aE 150Mb (17ms| 5.2S-HH $1199.95 
M935aE 330Mb (lamsi 595-FH $169995 


Jameco 12MHz 286 Laptop Computer 


JLT286 $2299.95 


• 6MHz or 12MHz Operation 

• 80C286 Microprocessor with 
NEAT® CHIPSet"* 

• Includes MS-DOS 3.3 & 
GWBASIC 3.2 

• One 6-bit and one 16-bit 
(1/2 length) Expansion Slot 

• 1Mb RAM Included. 

Expandable to 5Mb Onboard 

• Two Serial Ports and One 
Parallel Printer Port 

• 20Mb Hard Disk Drive 

• 1 .44Mb DSHD Floppy Disk Drive 

• 13.4 Norton SI Rating 

• One-Year Warranty 


Call or Write 
Today 
for a FREE 
80-Page Catalog 

24-Hour 

Order Hotline... 
^^15) 592-8097 


Colorado Memory 

40Mb & 150Mb 

Tape Back-Ups ■ •• ^ 

for IBM PCVXT/AT/386 & Compaiibtss 
(OFA500); • Reads and writes industry 
standard OFA lormats • Back-up 40Mb in 
10 minutes • Back-up 300Mb ID 500Mb with 
extended tapes and data compression 
software* kickxles iSOMblapecartridoe 
(DJ10); • Back-up 40Mb in 40 minutes 
• Back-up 60 to I20li4b wnth extended 
tapes and data compression software • In- 
cludes 40l«fb tape carindge 

QFA500 150Mb Back-up.. ...$1040.95 I 
DJ10 40MbBackup $299.95 


SEIKOSHA PRINTERS 

9-Pln IBM Compatible Printer 
$P2000 $199.95 

SEIKOSHA 

A SEIKO SnOUP COMPANY 

2-Year Warranty! 

9-Pln Apple II / Macintosh Competible 
SP1000AP $229.95 

24-Pin High-Quality IBM Compatible Printer 
SL90 $369.95 



24-Pln Multi-Font Wide Carriage 

IBM Compatible Printer 

SL230 $699.95 

9-Pln High Speed Narrow and Wide Carriage 
Black & White / Color IBM Compatible Printers 



SK3000 

SCK1 OpMnsIKit allows (or Color Pnnftig on tttsSKSOOO.. $130.95 
SCK2 Optional Kk Mows (or Color Pnntxig on thtSK3005.. $149^5 


Display Monitors and Packages 


AMBER 12* Amber Monochrome $99.95 

GM1468 14* Flat Paper White Monochrome $1 19.95 
GM1469 14* Flat Screen Amber Morxichrome....... $109.95 

HD55H 14* RGB 640 x 240 $249.95 

M9070S 16* MuRncanMonHor 1280 x 800 ......... $1099.95 

TM5154 14* EGA 720 x 350 $3M.95 

JE1059 TM51S4 EGA Monitor & EGA Card $459.95 

TM5156 14* VGA 720 x 480 $399.95 

JE2060 TM51 56 VGA Monitor i VGA Card $529.95 

TM5157 14’ MuRiscan 600 x 600 ....$469.95 


JE2057 TM5157 Multiscan Monitor SEGA Card... $559.95 



/7/XEGA and VGA Paint 


> IBM P&XT AT Compatible 

• Pop up Me<-4i 

• Zoom knag* W>ridows 

• knape Library 


EGAP EGA Pam) Program... $79.95 
VGAP VGA Paint Program $119.95 


Software 

tor IBM PC/XT/AT. 366 or Compattblae 

CATR 

CAT Trainable OCR... 91 80.05 

EASY 

WORDSTAR EASY 



Word Processing 

..$39.05 

QAn.US DiagSoft Diagnostic .. 

..$88.95 

SPtNR 

SpmRite Hard Disk 



Rsf ormatier 

-»9.95 


Dynamic RAMs 

4164-ISO 65.S36XI (tSOntl- ..$2.15 

41256-100 262.t44it (100ns) $3.95 

41256-120 262.t44ii (I20ns) $3.69 

41256-150 262.14411 (iSOns) $3.25 

S11000P-10t.048.S76il (toons) $12.95 

511000P-601.04S.S7611 laOns) $13.95 


V20 & Math Coprocessors 

UPOTOIdSS (SMHt) V20 (Rspiaces soesi ....$5.25 
UP0701064 (eMHx)V20(neoisoe$eosa2)..$8.95 

9067-2 PC/XTComp (BMHz) $129J5 

00287-10 ATComp (lOMKz) ..$239J5 

00387-16 3S6Co<r« (I6MHZ) $348AS 

90387-20 3S6Comp.|20MHz) -.$380.95 


Computer Keyboards 

For IBM PC/XT/AT and Compatibles 


JE2017 Picturad 


JE2015 84-Key Standard AT Style Layout $59.95 

JE1016 101 -Key Enhanced Layout with 12 Function Keys .....$69.95 

JE2016 111-Key Enhanced Layout with Solar Powered Calculator $79.95 

JE2017 104-Kay Enhanced Layout with Trackball (14Q DPI Resolution) $99.95 


V<illl 




icbf" 



$25.00 Mnlmum Order - U.S. Funda Only 
CA Residents Add 6%. 6.5% or 7% Sales Tax 
Shipping • Add 5% plus $1 .50 Insurance 
(May vary according to weight and shipping method) 
Terms; Pnces subject to change without notice. 
We are not respor«tole lor typograptucaf errors 
Ws ressrve the nght to substitule manufacturers. 
Items sub)M to availability and prior sale 
ProduCbS pictured may only be representative 

Intemabonal Business Machines Complew ksi of lermsnvsrranties is available upon repuest 

24-4tour Order Hotline (415) 592-9097 • The Following Sorvicat Ara Also Avallabla Through (415) 592-8097 From 7AM - 5PM P.S.T.: 

• Cuatomar Sarvica • Tachnieal Aaalatanca • Cradlt Dapartmant • All Othar Inquiriaa 


Jiiwwy non 

Belmont, CA 94002 
24 Hour Order HoWne (415) 582-9097 
FAX'S (415) 592-2503 or (415) 595-2664 
Telex 1 76043 - Ans. Back: Janteco BImt 
Data Sheets - 50c each 

Serirf|2.00 Poacape lore FREE OO-Pege Cetelog 


J 


ameco 


ELECTRONICS 



CIRCLE 179 ON READER SERVICE CARD 












COMPUTER DISCOUNT WAREHOUSE^ 


- <1 




BUSINCM MACHINE HOME 

Comes Ready lo Use with a 30 
Meg Hard Drive Loaded wHh tlw 
Following Software M»nu Magw. 

Home Accountant. Window WorXs. Borland 
Quattro and BorlandSidelocii 


.$ 849.53 

of Color or Kono Montt 


COW * price • 

Vow Choice of C 
A004inil>lorCoiar.mlO for Mono 


PACIFIC 


mCJFC DATA 2$n I CtftnOge.. 


PICIIK 


Dili 


F 0 N I I 


WHY PAY iny 


CDWSeUs 
For less 

AND SERVICES YOU BETTER 


INTEL BOARDS A COM 




SPEED UP YOUR 

INTEL lr«oard386PC 

569 53 

INTEL V«ual Edge 

INTEL Connect Co-processor . 

. . 448.39 

712.43 

PC UP TO 500%! 



MATH COMOCESSOflS 

INTEL 60287-8 $2065$ 

INTELB0287-10 22255 

INTEL80387-16 388.60 

INTEL 80387-20.. 380.6$ 

tNTELe0387 25 $41.82 

INTEL 8087 2 8119.80 INTEL 80387 -SX 36252 


HARDWARE, SOFTWARE & PERIPHERALS AT mcmiHT PRICES 


AST SPECIALS 
MOL70 CALLCOW' MOCaMC INSTOCK 
MOL300C RMNEW MOL 3862$ TOSHP 
MOL340C LOWAST MCIL38633 CAU 
AST38616SX PtaCMO MOL3IS0C SREADY 
WORKSTATIONS 

ASTIOSX ALL AST 

AST aeOSX Model $ ModeiAS WORKSTATIONS 

ASTBrsw MSTOCK 

AST BtmSx CALL FOR PRKttG 

SAMSUNG PC TERM»iAL2e6 $106450 

EARTHSTATIONV40 or 286. Arcnei or Ethernet CALL 


P2200XE 


ISOPOCIO 


mxAfto mu 


$3237.60 

4238.78 

4843.82 

837850 


PB1Q00.12NK $121570 PB900I2I5« $119886 

Pei000 40Meo $161481 PBS00.I6M« $136870 

TOSHIBA 

T IOOO $68756 T1600 

TI2O0. 2 0tne 14$S.74 T$l00 
Ti200 20Meo 1968-60 TS200 40Meg 
T3l00e 2688.76 T5200 100“- 

T32006X SfSTOCK CALlFOR. 

WYSE 

MOL2I06 . 888650 M0L22I4 

MDI2112 127150 MOL32I6 

MOL21t6 NEW MOL3225 

SAMSUNG 

S3000. 4.77110 MHz $$82.11 

S $60 AT Co>T« . 612 MHz 995.64 

S-$50. 20 MegrAO Meg 1375.80. 1449.45 

S 630 286 CALL 

IBM PS^ 

MOL 60. 40 Meg 334616 MQL S6SX. 60 Meg 317858 
MOL 70 eOlvte 374750 hO. ^ XhtaJoiiJi 
MOL 30286^ lOt 1412.10 hCX. 30286 20 M 171050 
MOl 736lfN9il $448.7$ MOL 80. 70 Meg 908857 


$192150 

208057 

CALL 


LX810 CAU LO$10 ALLEPSON 

LOeSO COW^'' LO9$0 MODELS 

FXaSO FORBESr LOIOSO READY 

FX10» PRKEEVER LC2?$$0 TOSHP 

COW'' NoehsalcuimeelleederBmdriabgne. 

NEC 

$34455 PS300 $885.63 

509.12 P960XL 1039.24 

mmm by kodak 

$309.17 41617 

TOSHIBA 

$46655 Eiore5Swnli.'r3ll $377.16 

59284 Emresswraet 301 32854 

54855 CALL FOR ACC ES 80RE S 

M-ia09 $36353 M 1909 $467 10 

M I824L 48295 M 1924L 58665 

OKpaA 

M-IKTufOo $234 46 ML 321 $47958 

ML 172. 19955 ML390 47556 

ML380 few ML3B’ 63948 

LASERLINE6 129250 ML393 90690 

ML320 — 32956 ML3S3Cokx 


321 SL 
341 SL 
351 SX 


1 

SOFTWARE STARTER KfTS 








NOVELL SFT NeMae V 2 1 5 

299650 

INTERFACE CAROS 






T pr • v* , ANOoard 

146 90 

ARCNET SMC 16 BA WorksUDon Board . 
ETHERNET InturlaceConnecioriNElOOO'. 

359.25 
... 123-65 





THOMAS COnAO 8 Port HuCi 

37665 

Novell Irainetl arvl euthorued sales and support 
See WORKSTATIONS under Computers. 


WORDPERFECT 5.0 555' ' 3.y . 

ASHTON TATE (fiase lll-^ dBase IV 
ASHTON TATE MufemaM Advantage i 
LOTUS 1 2-3 SaSli-**- 
LOTLfS’-2-3V3 LI 
BORLAND Pvadcu 30 
BORLAND Quaorc Sdekck • 
MICROSOFT Excel Windows 386 
LAN %»oi ' LAN Space 

MERK^CwbviCcw 

SYMANTEC 06A 
SOFTWARE PUB 
XEROX Ventura Software Verson 2.0 


$229.90 '23850 
42450 '476.10 
I 28612 

33855 
196220 
439.17 
14952' 13158 
26754/12955 
28610 '31950 
11637 
21750 
274 71 


106750 


1124 
ISOS 
1180 . 


$33618 1592 . .. 

46346 1191 

19355 1524 

LASER PRINTERS 
BROTHERHLOe Pom o tpl $179850 

H P LaserJet Msdel 2 no 1699.95 

HPOeskjeiPMs 

HPU 


aRMOLI 189950 «b 295«. USOO ${^58 
SMTOt lOOM><04ill52 386206 eOMeg 428612 

386S Mbl I 2324 49 LIE Laetapa - CALL 

VB4DEX MSAQSBeflfrv 
Headstart Fllw'VGAManilor& Free Software TOOLOW 
Haadsisi XT Eiplorer TOAOVERTISE 

LAPTOPS 

Supin^ 68. 2 Df'20 Meg CALLCDW '' 

Supersport 286. 20/40 Meg FOR LOWEST 

DESKTOPS 

2-246 12 MHz ALL 

2-286LPl2MHzMod I ZENITH 

Z-386 25 MHz Mod 1 DESKTOPS 

Z-386 33 MHz Mod 1 .- INSTOCK 


WYSE 5060 Arrow » Green .. 
WYSE85 VAmbet 

WVSE99GT 

WYSE 150 


H-PDKirwraer 

fCCLcaeo 

PACIFIC DATA 25 n 1 CaMge 
PACIFIC DATA Poelscnpt CaMgi 
PACFC DATA Ptooer n e Camg 


327750 

274195 

67633 

-1107 


EVEREX 12006 24006 $S750'181IS 

EVEREX 2400 Ext 2400PS5 19950 '20553 

mTEL2400lrM>THiEmnW 14976178.94 

HAYES 

HAYES 1200 $27660 24008 . $234.46 

12008 16350 2400PS5 34640 

2400 33654 Pereonai Modem 10670 


CALL 

308660 

47660 
247 JO 


Courier 1200 $16850 1200 External . . $129.10 

Couner2400 279 60 24008 199.70 

12008 106.45 ' 4400HST . 585.75 

Ou«14 400HST 952.6$ 

MHt MEGAHERT7 CORPORATtON 
2400 ior ZENITH $167.10 l200ferCCMaOSLT-$BB6D 
2400locNEC . 22S56 2400 tor TOSHIBA 183.74 


1 


Sale.s 

Services/Suppiirl 
Product Knowlcdgr 
On Time l)eli\er,\ 
Frequent Bu>en> l^nigram 


1023 $374658 12x12 $38612 

1(M3DM 9828.1$ 12x18 7I6I0 

1025 464458 36x46 323615 


FLOPPIES, DRIVES A TAPES 

CONNER 40 Meg $445 29 

CONNER noiSg 62529 

GENOAeOMaglN Tm'Eil.Tape 6W.60 619.10 

GENOA ISO Mm IN Tm 107855 

IOMEGA 20*20Exierr3B' 165692 

IOMEGA Bl44tei44X 99666 1299.10 

IOMEGA B244X8I20X 199055 99250 

IOMEGA B220X. External S2S' 1619.40 

lRWt420M '40MlntBm^rape 399.10 53950 

MOUNTAM 4440 kv Ext 38550 557.75 

MOUNTAIN ISOM FaesNe 139659 

PLUSP»^40 40SyWnK< 489.75 57958 

PLUSPS2MCSy<iemlU 58558 


12x17 486% 4BunDnCuNOr 

iKinci 

SonmanPC rttJt ScmitwiPS? $22550 

J iiww r^ l mAh f 

ai«nm6ll2x12 $36740 SunwnaH 12 x 18 $58950 


CALL 

22S5S 

207.77 


HEWLETT PACKARD 
h«>r44CA $96630 

►*»74'SA >38989 

HP7SS0 292656 

HPTSro LOWEST PRKX 
HP757PEXL CALL 
HP SCANJET. 1049.66 


HULMIW 
r^iniMiM 
HI OMP-S2 ' OMP S2MP 
HI DMP-6^l^lAtP620C 

HI DMP-62 
Image Maker Jetpro 


STORAGE DIMENSION ALL M 
SYS^NS2S'Ext Fbm 
WELTEC 5 25 ExierrWFIoppY 

•••MiniScrlbe 

MIN60S1A 6366.10 MIN 3065 $86140 

M»I 3190E 1027.44 MPf'9380E 147253 

^seagau 

SEAGATE 20 liteg $25958 SEAGATE 409680 58696 
SEAGATEXhteg 28632 SEAGATEST25I i 32653 


MICRDPnUS 



AMERtCAN 







689.19 

AME450AT 

32162 

500Wan 

igataiSKiald 

S5S5.0S SS70O« 

$7B7.M 

SIX 

.. S9.H eOulMSurge 

2755 

♦ 

BPS 300 . .. .T 
BPS-5X 

Durant Tachnotegiee. Inc. 

$311M BPS S60 

$46558 BPS '1200 . 

$45111 

$89852 

ec4x 

•- 

$346X 40utM 

$4455 

BC 1200 . . 

64955 LC 1200 

15855 

BC2000 

117950 LC 1800 

19650 




ABSwAcheigBculParaieiorSenell $3955 

BASFSPacfcol iODSOOwC«e 2950 

INTELLCOMLoi^tjr* 129.70 

KENSINGTON Masterpiece 9959 

KENSMGTCN Masletnece Plus 123.40 

KEYTRONICS 5IS1 IMwATAT 13196 

KFYTnONiTS 6485 
STHGBi LogcaCaracton 2SOr S12K 447.72 - 51436 

XT Power Supply 

iXSVatt . . 

aanw 


CcrrfttFat gas ..$39850 9m>F022D-.- 

CiittisryjrF»gax)Jzra ^happfosx 

QnliamJTFaiRxi 32935 OW Fax L MJ iw e 


COW' Color /Mono Canto wP $0600/89.00 

HERCULES * Color Mora Cards wP 14614 '17954 

AMDEK41QA- 1280 14959.'679.79 

COMPAQ Mora - VGA Mora 16750 209.96 

eMPS2S503 209.95 

SAMSUNGAmoe/ 6410 

NECMonov^ 129755 

PGSMAXtK MAXIS 13640 25850 

PACKARD BELL Green or Amtier 68.95 

eMPS2S5l2 /8S13 $4484664620 

EMERSON RGB Color 186.64 

SAMSUNG ROB Colar . 2t9.M 

MAGNAVOX8762 2S606 


VGA & EGA MOWTORS 

COMPAQ VGA Moneot $54668 

MAGNAVOX 943EGA 9CM062 36640/37252 

MITSUBISH1 1409 282.44 

MITSUBISH1 1410 38050 

MITSUBISHI IXI Diamond Scan 91950 

NEC Muieeync 4050 NEW 

NEC Mulesyra XL 19 Irvh 208640 

NECMuiesm2A MuRi^JO . 48755/68756 

PACKARD BELL 654 1 31950 

WtCKAROSEaeSSI 36670 

PACKARD BELL 8SX 38350 

PGSUkesyiKia 4tU3 

PGS ueraevne 14 1$ 51986 187.77 

SONYIAikscanl302 1304 61058'a8052 

ZENITHZ-1490 . 88450 

VGA DISPLAY CAROS 

ATI VGA Worxtef 256-51 2 $28258/32754 

GENOA 5400 2346n 

GENOA 5200 .‘5300 30858/27350 

RENAISSANCE RVGAN flVQA I 2X89 19205 

MRADISE VGA I VGA * 16 19958/28633 

VIDEOTVGA FaetVMa. . . 2164752550 

VIDE07VRAMVGA 4iy« 

EGA DISPLAY CAROS 

GENOA Siiier EGA Hi Res 800 1600 $24340 

PARADISE AutoSwach EGA 480 18858 

VIDEO 7 Vega Deluxe 219.74 

CAD MOMTOflS & CARDS 

MlT5UetSHI6905 lOmch . . $2083.90 

MITSUeiSHI 6605 CALL 

MITSUBISHI 3905a0K 178650 

SIGMA Laservww 1687.16 

VERMONTCobra. 2777.75 

MET>€US1104 


LOGITECH C9 SenM /PS^ 

LOGITECH BUS 

MICROSOFT Mouse (Bus IMrion) 
MICROSOFT litouee >Sen« verson.' 
MICROSOFT Mouse w'Wodows 
MOLISE SYSTEMS (Serial Verson) .. 
MOUSE SYSTEMS (Bus Verson) 



11755 

13857 

9855 

109.77 


HIGH VOLUME BIDS INVITED 

2840 MARIA. NORTHBROOK. IL 80062 FAX (708) 29 M737 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE ' 

WE SELL NAME BRAND ITEMS FOR LESS! 


NOW! 


smh 73^7a)C5niiof>fn 

MOGaiCSTSM. 

ibett St^ipafl MM4DCST Mci>fil 


^ASOO) 233-4426 « 


In Illinois FAX 

( 708 ) 498-1426 ( 708 ) 291-1737 

CIRCt.L lU<»ON READI RSF-RVICTCARI) 



Apply for the CDWT Credit Card 










800 - 558-0003 




>i.» 

•!« 

C«ti«nffimf*QrUtAA .9.0 
CaHwauM^imM 


..90 



CWtm MW « fiM0 0.0 

OMDkyMgvlO _.B.0 

Cte *1.0 

Cdorari teqiM 17.0 

Cacfcrt w: tanMn 87.0 

CmpIrMy *1.0 

Ce«i.-... 21.9 

CrMm*KkH7*MIQrg _.I7.0 

CiyMIOiMt^J M.0 

Cm luMr 1t.0 

Cm c* S« ABM low . *1 .9 

OrriKTht 9.9 

OnliWaf *1.9 

OW PIN 2 tWi—d ■■ B.9 

0«l(FMnunBA 99 

DoiMM DnoDA I or U — 9.9 

Dni^ ol nm 9.9 

EeWon wTW *ow4 — 9.9 

BMr’ittMWtokA 1*9 

Em9« «•» 

MSmoEr^RA 9.9 

MCConMPW >10 

M**W9rvw 4L0 

MOPtnulMRi 9.9 

Nooon 9.9 

Wry T0 Mr A 9.9 

WBofyAT *1.9/99 

9.9 

forwiOomW OwA 9.9 


m at («W) m-$^ 



King Artw OuMt / M . 9.9 
U<* 0«M1 14. * • 4 A-*1.9 

Ki«^elU9M 9.9 

KryW *1.9 

lJlwi«>.C9k« ...*1.9 

lAtotnMIUnyt 9.9 

UtomMUnyH.. *1.9 

LotowoMLinym 17.9 

UmotoKB 1t.9 

lAwMtitfmy 99 

Law of Mo WO v *9 — ** M 

MITaMnwoBA 0.9 

UMWIWteVeLlA ....9.9 

*1.9 

17.9 

9.9 

*1.9 

MVA *1.9 

*1.9 

9.0 
n.9 

MMIomaTW *1.9 

9.0 
9.9 
1*0 

9.0 
11 ....*2.0 
Moroo^WMNAO ..9.9 


NHr*rM«.ftotNnLJb. 22.9 
NnrAiMt IrpritAly Id9.9 
Mw hrM *. ft9E*oM«a.a 9 
NowPiM«WACO«9tW)M1 9 
NowhMatapAonvIir . 22.9 

NpoYoitMviton 9.9 

N^WmoRBmn. ....8 9 

NoMmgi'oAffMon 44.9 

.9.9 
*1.9 

OmOWr How Wtog _. *1 .9 

OpmlenMM 22.9 

Onl IRfiWyi MMo Za«9.9 

MRin 9.9 

frarMlw 9.0 

f^Owm 9.9 

AMma 9-9 

Pa9oQuHtlor2A *1.9 

PoobolMineoA *1.9 

*1.9 
M.0 
9.9 
90 


nyiWeNdWoM- 

.9.9 ToiilMwIKWI 

.9.9 

Rfck Dii0reiA 

S.9 CtaenMCM 

14 9 

nekOoMo'TrayfiyAooov 9.9 bnpMnCM 

149 

Rkk 

9.9 •upmat 

149 

Romm /Tim IQntWm 48.9 UuMkOifo 

149 




••WolFko 

9.9 MNknmtltow 

379 




AeWM .. 

9.9 ThulRagi 

99 

•wlMMs(W1/A*1.9/M9 Tof0aafniNlmn„ 

99 

•wtww 

a.9 TVPpoWFaoMi 

*1.9 

*l*hMtfA 

21.9 UPO 

*19 

••n CRy .... 

... .*1.9 UBmVA- 

99 







•*ieoOwot*A ...... 

*7.9 V^}im... 

10.9 

•pOMRoguo 

9.9 VWomoItttAIMrmtti.. 

9.9 

•pooAtl . 

9.9 WvMIMWevlh 

*2.9 

•MrOomrandA 

- ..*1.9 WtraHp. 

*7.9 

•arRMllA 

17.9 Wiynotiotlky 

99 




fMrWm . 

9.9 MWik 

109 


01*^2 - 

•WtCor 22.9 (WtoWCraw 

*9or *0 HMiBir -.9.9 manky 8 

•(niHrMMoiorawo.-9.9 WadryTilogy 

9.9 OfeittCkMLWM-li 

M.9 ZakHeKneWi 

1t,0 tortZoro- 


249 

99 

*19 

*19 


CIRCLE 274 ON READER SERVICE CARD 








20Mb 

ST225 

65m.s 

*229 


(^Seagate 32Mb 


Hard Drive Kits 

for IBM PC/XT & Compalibles 

Each kii includes drive, cables, coniroller. 
How-To manual and mounting hardware. 


ST238R 

65ms 


$ 


249 


iniCrriKa 

III llk^^l lUW 




Mb 


Kit for IBM PC/XT & Compatibles 



Card Drive 20 
Card Drive 30 
Card Drive 40 


8225 68ms 
8438 68ms 
8450 46ms 



• 30.(KK) hour Mean Time Between Failure 
■ 46ms Access Time 
COMPI.KTK KIT ineludcs a half-height 3 1/2" 
MiniScribe K4.S0 drive, controller, cables. Ht)w-To 
Manual, mounting hardware and partitioning 
& formatting software, AuiokKk! 

$299 


These Card Drives use quality MiniScribe 
drives. Card Drives are available for 
IBM PC/XT and most Tandy mtxlels. 

Why Buy a Card Drive? 

Qualitv . The highest In the computer industry! 
KeliuhilHt. Completely tested before shipping. 
Performance. Made w ith high performance hard 
drives and controllers for maximum throughput. 
Peace of Mind. Covered by a One Year Warranty, 
\ alue. The most megabytes for your dollar! 

Super Easy Instaliation!!! 


RLL 

ST277R-1 


Happy 

UolUays! 


65ivib 

^Seagdte 

*369 


Rare 

Drive 


28ms Access Time 


Kits for IBM PC/XT & Compalibles 

Includes 65Mb ST277K-I hurddriu-. 

cunlruller. cables, nuiunline hardware ^ 

and How.l n nunual. 2Kins. I 

Kits for IBM AT/386 & Co.iip..t,bk-. 

$499 


Includes ull standard kil items plu' 
hard fli>pp> " I li> I ” hiuh speed 
ccMsiriiller and cables. 


569 


Hall -Hei^hi 
W'lih FSDI 


$• 


1295 


17ms Access Time 


M3085 a^wMiniCrriKA M9380E 

• III ll^\.l lU/S^ ^ .n 

340Mb 

Wiih KSDI "I lo r Hi^h 
PcKumunce llurd/Moppy Coniroller. 

I6.5ms $1 7QS 
IKms Access Time Access Time ^ ^ 

160Mb 

M3! HOE 


ScMtets lor Otfi Mtoftgt 


ST296N 


80Mb 


men SPEED 

throughput: 


28 ms 


499 


S('S1 hard drive withllbii 

Speed Host Adaptor for ^ 

>oui AT/3S6 
H«N>k up lo 2 drives off 
ONK udjpU)f. Autinwk Hard/Hoppy Ccmirollcr $5 29 


w/ HanI (>nlv rontmllcr 


Bare 

Drive 


'319 



HARD DRIVES 

IntcrnafiDual 



1912 West Fourth Street 
Dept. Pt’ 

Tempe.AZ 85281 
l.ocal .Sales: lbA2i 967.5128 
FAX: <602)829.919.1 


S ever a Surcharge for Visa or MC! 


In the U.S. and Canada 

(800) 955-DISC 

24 tir. Order St al us: (8001776-3472 

" 7 !o!pofale^ 



1 1 ■ 



V7K 

tlllMlIlCUIjl 








.Sales: l8(M)) 729-3472 


I AI*0/11*0 MI2H67.511JI 




. Internationa! 

Sales: t6«2) 967.7435 
FAX: 16021 921 8312 


cniHMiunMen. HardOraeiMenancnilni 
dMuengflnMMOKmMNBNnaiartLlnc XT 
wid MT (ffiradarwtsotaxntvTiMisnaiBuih 



All Products^ 
come with a 
30 Day 

' \Vorr>-Free'* 









bp lOMailOrd^ 


toll-free 1-800-FONE-ACP • 1-800-366-3227 


I LWCOSTIHMOIVIOMn I I IPniTD^^ ~| 

ACP Advanced CanMBM Advanead PC Kaybodfdd 

ACP Mono or Color w/pnni port 40. S16084ii^XT/AT$witclutile 49 
ACPE6A/3S0 90. 5161 tOlkeyXT/ATswtcftatile 96. 

ACP Superf 6A/4M 129. leamntar^ 

!S: 

5f”ris,;* s«f »: ™- 

ACP Six-Pak compdibla/XT.OK 69. LOGITeCH 

ACP 296 AccolWlor/yT 199. Buj Moose PC/XT/AT AffW.' . 99. 

ACP MulOWaiTlopoyconlf 7X159. Serial Mouse PC/XT/AT AfW' 109. 

OualRoppycmillil 4U^T/XT69. Serial Mouse PS/2 69. 

ACP Senel I/O canl/XT ... 29. mo ih 

S' Bus Mouse w/PC Pimftrush 90. 
WSenal Weifd/M _ n. senal Mouse w/PC PamtbrusJi 99. 

Serial PS/2 w/PC Paintbrush 90. 
ACP£PTOMproo<»mner«ports179. ^ . , 

ACP 576K Cera. OWa 99. 5*®? 

ACPATPnAolypecara 25. PC 1;^ serial WVXT/AT 90. 

Ofl30M6MuRiyO/10MHi/AT 129. **2!-:;^ .v“ ?2- 

OFl 2000 2M|yAT 99. PC Mouse bus PC/XT/AT 96. 

DFIMo|BM2M'buses1Mb'd^ |CM»I*I1WI MOOUlfl I 

ORMBPOwMttoMmow) . 160. ' — — 

DFl RambMik 2ff»S2 5 o!«I 149. ?S6K 120ns 4. 256K100rw 4, 

NoSMCIOCk/IBM 49. ’3- ‘“0 10^ 14. 

'Mb80ns 15. 1Mb70n8 19. 

S%^"^2^SsSli ^ 256*9 120os33. 25&<980ns 59. 

•"" S’ ?56rtl00ns42. 64K«1 2. 

— .S’ ’Mlw9 SIMM Module 120I1S 124. 

■"IS' ’M0x9SlMMMoaule100n$ 134. 

2S' 'Mb»9 SIMM Module 90ns 144. 
AT286iw9IOS/12MH2/Baby 299. 

MMei MI366- 20.0k to9MbATii40. 

AT389w/Bl0S/20MH2/6aby 790. 

AT366w/BI0S/2SMIU/Baby 909. 


the I 
Complete \ 

PC \ 

Half Page 
Scanner 

Scans a 4* width with 20(Mpi resolution, 
includes the powerful SmartScan editing 
software and it's now available from ACP 
for under $200. 


Afff naaairrfi 

Xfonner/286. 512K. 10MHz ...975. 
Advanlage 2/386. OK. PS/2 396. 

Advanlaoa2.S12K. PS/2 496. 

Advantage AT. 128K 279. 

Rampag^2B6.S12K.MadaM0 999. 
Rampage Plusd4C/5i2K.PS/2 499. 
Rampage Plus286iS12K.AT 419. 


ACF Ills i lull im at CHIPS 
CALL US fOR YOUR HEEDS 
we fteve one ol Hie ittgesi 
mnntoiies on Hie West CusH'f 


COPftOCSSSOR CHIPS 
•IMTeL 

8097 90. 60387-20 429. 

6087-1 169. 60397-25 .. . 499. 

0087-2....142. 60397-33 649. 

80287-6 .149. 60387-SX 340. 

90287-9 229. IIT80C287/12288. 
80287-10299. IIT 80C287/20 378. 
80387-16340. 



Why 
ACP 

morl.TOSHIB'A 

• Pricing • Service • Availability 
We wonY be undersold for laptops S printers. 


I noma 


EGAWonder... 
\«AWon()ern024x768)2S6K 309. 

Wonder (1024x768) 51 2K 369. 
ATl2400etcrt Modem 179. 

OSMOA 

Super EGAmt-Res Plus 169. 

Super VGAmi Res 249. 

Super VGA/256K -299. 

Superspectmm mono /CGA 79. 

PARADISe 

Autoswnch EGA 480 /Hi-Res 119. 

VGA P1US/600X600 — 149. 

VGA Plus l&TBOOXeOO 199. 

VGA Pro1e$M>nal/800X600 269. 

HERCULES 

Hercules VGA 196. 

Color Card 135. 

WTEL 

InboardSeePC ta/16MHz.1 Mb 509. 
liibo«d366rATIo366/t6MH{ 909. 
AbovcBoaid2PluSw’512K.P5 496. 
AtiovceoardPlusw/S12K 387. 

Miovedoard Plus I/O W/S12K 467. 

oecMpri 


Designer 800 
ProOesigner 


WofbM^Card 169. 
)erVGA1M)<t/2S6K 298. 
ftoOesidnerfMVGA 16^12K 319. 
RAMOUEST 112. Mod 5(V60 219. 

OUADRAM Salal 
McrotazcrII buffer «««4K 269. 

Ouadspnnt XT accalliriior 79. 

Ubedy EMS XT card. OK sale' 79. 
Sever Ouedboetd Stxpak comp 79. 

vtoeoT 

VEGA Muxe EGA 160. 

VegaVGA. 460 109. 

FasnvrneV6A16-bil 286. 
VramVGA. 449. 


Iv^ro Floppy 1 44Mb 09. 
7EAC 

S5BV360KFtoppy/PC/XT/AT 77. 
TOSHIBA AMERICA 
F0044D3 3’/»' 720K «vAu1 79. 
3’/}' 1 44Mb w/tot 98. 

ND040 360K Floppy Mack bezel 79. 
N004E-G 360K Roppy Mege .79. 
NOOeOE-G I 2Mb AT Mege 89. 
ADVANOD 

SVi* 360K Floppy-Mack bezel 69. 
SV.'i 2Mb Flo^-Mack bezel 89. 
3'h’ 1 44Mb Floppy w/kit 89. 
3'/z' 720K Floppy tv/krl 59. 
Extamal Plopey Drtvaa 

5Vi'3eOKtor^ 199. 

S’/i'l 2Mb lor PS/2 219. 

SV«' 360K lor Laptop 199. 

144 Mb Universal Drive 2S9. 

[wtliOVtAIUDttVoHWES ] 

IOMEGA Orivaa 
Bemouili 20Mb PS/2 899. 
Bernoulli 44Mb inMmal S'/I' 1099. 
Bemouli Dual44Mbext SIf. 2299. 
Bernoulli 20Mb inlernal SW. 1099. 
Bernoulli Oual20Mbext S'/I' 1799. 
TrH)ak20Mbcartndge.51/4‘. 189. 
Tn-pak 20Mb cadridoe. 8* —.299. 

PC2/50 Adaptor card - 149. 

PC3B/50Adapltocard 229. 


HAramKOMva 


MKROPOUS 

13S5n4SPitb. ESDI/H.28ms. 1149. 
133S/70Mb.MFM.FH.29nis 589. 
MAXTOR 

XT 108S./70Mb.FH.MFM.27ms 799. 
XT1140/120Mb.MFM.27ms 1495. 
XT 4380e/330Mb,ESDI 2549. 

MSd$CR»E 

Mmiscribe 8425. 21Mb 229. 

Mmiscnbe 3053. 44Mb 449. 

Miniscnbe 3085. 70Mb 919. 
Mintscnbe 8438. 30Mb .. 249. 

Miniscnbe 8450. 42Mb 299. 

Mmacnbe3130E. 120Mb 979. 

PLUS Davalopmanl 
P1us20 Hardcarr20Mb.49ms 529. 
Ptus40 Hardcard. 40Mb.39m$.669. 

Passpon 20 429. 

SEAGATE 

20Mb5r225(95ms) HH.hmyi 229. 
30MbST238R(6$ni8)RLL.HH 249. 
40MbST251|40ms)MFM.HH 367. 
40MbST251-1(28rre)MHA.HH 399. 
60MbST277R(40ms) RLL.HH 469. 
40MbST4053(28ms)MFM.FH 919. 
60MbST4096<28ms)MFM.FH 509. 
20Mb5T12S.3 5'(40ms)MFM 299. 
30Mb.ST138. 3 5'(40nis)MFM 279. 
WESTERN OiarrAL 
FiiecardPSao PS/2 model 30 399. 

Filecard30 399. 

1006V-MMt leMIMIFM 1.1 120. 

1003V-Sfl1 RLL 3 1 129. 

1006V-MM2F/HMFM1 1 . 134. 
1002-27X 8bitRLL/)a 79. 

WX1 Controller MFMOd 69. 

W0286-WDM20 AT/286 MB caH. 

TAPE MCKUP/VWtO ~] 

ALPHAMICRO 

VCR Videotrax 

tape backup card 299. 

^R Videotrax 

tope backup PS/2 349. 

WWW 

2020 20Mb backup(ntcmal) 329. 
2040 20Mb backu^ntcmal) 42$. 
445A40Mbbackup(extemal) 499. 
ARCHIVE 

XL5S40 40Mb intemat/AT 359. 
XLSS4Oe40MbextomavAT 499. 

[ PWWEWKAIEBt I 

cmxN 

120D 149. 1900 . 179. 

HSPSOO 369. HSP550 519. 

aCONICS/KOOAK 

ISOF1US/300P 349/449. 

EPSON 

DFXSOOO call. L0850 989. 

LX810 180. LQ1050 779. 

FX850 349. L0950 call. 

FX10S0 479. L(32S50 call. 

LO510 399. 

Advancad Conyiuier Products 
. youfhjilitnatpsondeelef 
HEWLETT PACKARD tantatofc 
25 ki 1 carlndge (comp ) 345. 

Spreadsheet cartndge (comp) 165. 
Z cartndoe(compatiMe) 119. 
Jetware 1Mb upgrade memory call. 
IBM PRINTERS 
Funnier li. 240^ 419. 

Pro^nterlll. 949. 

PropnntorX24E.240cps24pin 649. 
PropnnterXL24E.240cps24p 799. 
NEC 

P2200. 24pin(360x360dpi) 349. 

P520V^ 949/719. 

LC890 Silentwrrtei 

OKIOATA 

ML390/39I -.... 4B»659. 

ML393/393C 99Srl095. 

PANASONIC 

lioonigt 194/257. 

1592/1595 427/487. 


STAR 

NX1D00.80col.9pin 199. 
NX 1000. Rainbow. SOcol. .269. 
NX 2400. 80 col. 24 pm 299. 
TOSHIBA 

P321SL.24pln,216cps 399. 

P341SL.24pin.216cps 499. 

P351SX 899. 

Expresswriter 301/31 1 339/409. 

Toshiba Pagelaser 12, 

Page Laser 6 1499. 

|1iooo(iw^iiiiic6Twiw | 

Advanced MOOEiWS 

1200Miudw/8Oftware(int).,... 49. 

I200tiaud w/softwareiext) 87. 

2400baud w/sottware(int) 96. 

2400^d w/sottware(Bxt) 139. 

PS/2 1200 Baud(int) IBM 169. 

COAm^TEPC 

CFAX 4800 PC fax board 267. 

CFAX 9600 PC tax board . 437. 

Hand Scan 400 

200.300.400dpi resMuhon ..._ 178. 
HamPage Scanner 188. 

FuHPage Scanner 548. 

CompleM Ansvrenng Machine 227. 
HATES 

120CV2400 (internal) 296/439. 
Smartmodem 2400 (< 

Personal Modam240cl 
INTEL 

Connection Coprocessor 609. 
oMional 2400baud Modem 219. 
24000 Modem2. 50Z.60.70.6 . 319. 
24006 ClassK Modem2. 269. 


PRACTKAL PERIPHERALS 

1200/2400 (mtemal) 64/149. 

1200/2400 (external). 79/178. 

PROMETHEUS 
2400G (extomal) 188. 

1200B/2400B (internal) 79/149. 

{ IIOWnWI*TBIIin^UL8 I 


IBM MONITORS 
6503/8512 1 99/499. 

8513/8514 549/1195. 

NEC 

MiAsync 40/59 1299/2599. 

MutosyrcGS 2S9. 

Mutaync 2AA4ulbsync 3D 499/689. 
Multisync XL 20‘(1024x768) 2099. 
SAMSUNOdMTEC 
1256Airambefmmor» 78. 
14S7A14‘ amber nat screen 99. 
t4S7Wt4‘ wtute flat sciewi 99. 
1464K 14* CGA/RGB Color 2a. 
t4S3 14' EGA Color 389. 

14530 14'VGAColOf . 299. 

1455 14' Mulbscan Color. 439. 
5671 IS* Fullpg while vAtard 699. 

M' lermmal 339/449. 
WY60AVY150 769/349. 


All-New 120 Pg. 

1990 ACP 
Buyer's Guide 

Now Available! 


WESTERN OiarrAL 
SUrLanPLUS 

kit w/$w(3 users) 699. 

(network lor less than SSOQ/node) 

ViaNet LAN software — 86. 

Surhub 310. 

Ettiercard PLUS - 269. 

Ettiercard PLUS TP 
(twisted pairs) 349 

Ettiercard PLUS-PS/2 
(tmcrochannel) 349. 

PLOTTim 

HOUSTON mSTRUMENTS 

OMP52/52MP. etc call. 

SCANCAD call. 

0MP56A/61/62/69S call. 

CALCOMP 

1023 call. 1042 call. 

1042 call. 1044 caH. 

KVffTA 

1212 IS1 .. .419. 12x17 ... 699. 

36x48 2666. w/4 button curv 



Top Ten Rteil-Ortfer 
Company 
February 1989 


ACP's Own 
Top-Quality PC 
Compatibles! 


649. 


OIIKETTES/ACCCBSOWES 

PMweMFMMMurad 

5-1/4' OSOD/O^D I 



3M/Polafold Cartrldgaa 
DC 2000 40Mb 19.95 

DC 1000 20Mb 15.9$ 

DC600A60Mb 24.95 

DC 600F/W 67Mb 29.95 

OC300XL/P45Mb 24.95 

BULK 

5 1/4' OSOD box of 100 35. 

5 1/4' DSHD box of 100 59. 

31/?0SD0boxol100 120. 

SI/rOSHOboxollOO 229. 

Advancad PRINTER BUfPBIS 
ACP 256K parallel buffer 198. 

Advanced SWITCH BOXES 
ACP 2positionAB. 3636 27. 

ACP 2-positionAB. 2525 24. 

ACP perallel/senat convertor 99. 


ACP senal/parallel convertor 
Buffalo SX PC share (uo to 7) 499. 

Logical Cooneciion 256X . . 479. 

INTELLKOM 

Longhnfe-ParalM 139. 

TRIPPUTE 

isobar4 surge supp w/4 outlets $3. 

Isobars surge supp w/8 outlets 66. 

Line Conditioner w/4 outtels . 149. SOFTWARE 
Backup Power Supply, 4S0w 290. 

Backup Power sup^. 750w 499. 

Backup Power Suwly.120Ow 649. 

Backup Povwr Slippy, 2000w 1199. 


» New Case Design 
lor the '90’sl 
• New Low Prices 
on 386 models! 

Advanced 388 Clonaa aavaSS 

A0vanced388/20 base systom call. 
Advncd386/20 Mono/40Mb call. 
Advanced386/25 base Mam call. 
Advncd366/20 Mono/4i)Mb call. 
Advanead 2B6 Clonaa aavaSS 
Advanced28G'lO bare bones call. 
Advanced286/12 bare bones caM. 
Advanced286/t2 base system caH. 
Advanced 286/16 base systom call. 
Advanced XT Clones saveSS 
Advanced XT/10 bare bones call. 
Advanced XT/10 base system call. 


. . . call ACP lor more syslem 
options and details. ..we can 
Help you conUgura the syslem 
Inal's best foryourtghi 


COMPUTERKlONEt 
AST Heaeafch 

AST Bravo. Mono w/20Mb call. 
AST 286. Mono Sys w/20Mb call. 
AST 386C. Mono w/40Mb call. 
call lor aR AST modala...... 

EPSON 

VfW'LT Laptop 286 call. 
Equity U. lU call. 

HYUNDAI 

IVfH"266E/rurl)o16TE call. 

Pros^ 2e6/Prospeed 386 call. 
Ultralrte call. 

SHAHP 
4641 Laptop 



ZENITH 
Supersport Modei2/Model20 call. 
Supetspon266 

Model20A4ode)40 call. 

Turbosport 386/366 w/modemcaN. 


3395. NnWORKS*LAN 


ACP Special Buy! 

Genuine 

ibmJd9. 

1200 Baud Interna) 

PS/2 Modem 
While Stock LaiUI 


AWtn Pagemaker/IBM 486. 

AMus Pagemaker/Mac 386. 

Adobe Ikuslraloi 88i 299. 

Ashton Tate dBase liu 429. 
Ashton Tale dBase IV 479. 
Ashton Tate S/gnmasier 149. 
Ashton Tate Multimate Advil 299. 
Borland Ouanro 99. 

Borland Paradox 488. 

CAI SuperProtect Plus 3 0 266. 

CAl Supercalc V 329. 

Central Copy KA'C 29. 

Corel Drew 389. 

DAC Easy light 49. 

Digital DB Pubirsher I 04 449. 

FOX Foxbasei Dev v2 i 239. 
Generic CAOD vt 0 32. 

Gibson Spinwnte 49 

Intuit Quicken v3 0 39- 

Lotus 1-2-3 Rel 30 349. 

Lotus 1-2-3 v22 329. 

Lotus Hal 99. 

Lotus Manuscript 356. 

Lotus Symphony 449. 

Macrogratx Draw* 259. 

Micrografk in-a-Viswn 329. 
Mcropro Wordstar Pro tel S 229. 
Micropro Wordstar 2000 rel 3 199. 
Mictotim RBase 5000 339. 

Microsott Excel 279. 

MiCtOSOff Windows 286 69. 

Microsoft Windows 386 149. 

MiciosoftWoid 239. 

MicrosoR Works 119. 

Microsott Chart 249. 

Nantucket Clipper 486. 

Norton Ubklies 69. 

Norton Commander 59. 

Norton Adv Llblilies 95. 

Ouarterdeck Oesqvww Bundle 149. 
SCO Xenix CVS 2Kv2 2 PS/? 469. 
SCO Xenix CVS 386 v2 3 PS? 469. 
SPCHafvatd Graphics v2 1 299. 

SPC First Chocev3 01 99. 

Symantec Q&A v3 0 210. 

Symantec Timehne v3 0 339. 

Symantec Grandview 189. 
Travekng Software Lapiink III 69. 
Xerox Ventura PuDhshei 499. 
WordPerfect 5 0 224. 

...H you dofll see K, ctll uAi 


Products, inc. Mivic 


1310 EEdinger, Santa Ana, CA 92705 • FAX714-558-1603 • Customer Service 714-558-1356 • 84168 714-558-8813 

We accept MC/VISA/AMEX. no surcharge lor VISA/MC. Your cwd not charged until we ship. 100% guarantee, defective software replaced immediately, defective hardware repaired or 
— I — ^ a ^ discretion Items subieci to availability. Prices subiect to change without notice Shipping $3 00 per order 1 st 1 0 be UPS Ground. Federal Express next day availabla. 
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CnWEEK 



HAPPY HOLIDAYS 


NETWORK 


Novell Advanced Netware V2.15.. $1799 
Novell SKT Netware 2.15 2639 


MAGNA VOX 

Amhcr 776 S89 

RGB80 8762 ....249 
359 


m:c 

Multisync 11 

A $499 

MultisyiK III 

D 649 EGA9CM053 

MultisyrK 4D 1150 
Multisync 5D 2350 
Multisync XL 

19’ 2125 

IBM 

8503 $219 

8512 479 


MITSUBISin 
Diamond Scan $499 
III-6605-15"...1225 


2059 


8513 VGA... 

579 

HL6905-19" 

PRINCETON 

(TK) 

MAX12 .... 

$149 


Ultra 16 

869 


HX I2E. 

499 


Ultrasyne . . . 

.499 

ZENITH 


Novell ELS l.evcl I 4 User .... 

429 

Novell bl.,S Level 11 8 User ... 

949 

.Novell NE 1000 Ethernet 


Wodcsialicm Board ........... 

169 



ARC Net PC 130 

135 



ARC Net Active Iluo/Passive Huo289/72 

Western Digiul Eihemei Care 

229 

AiortU Iraimed A authorized 

COMPAQ 

386 20E 40 mb 

$4395 


4995 

286 Desk Pro 1 2 mhz 

1540 

286E Desk Pro 

1869 

Compaq II Model IV 

2879 

Compaq Port. 386 Model 40/ KK) 


5080/5795 

Compaq III 20mb/40mb 

3595/4069 

Compaq 386-S model 1/40 



2350/3049 

Compaq 386-25 IKV300 

6529/8695 

Compaq SLT w/20 mb 

3895 

Compaq SLT w/40 mb 

4349 

IBM 

PERSONAL SYSTEMS : 

M.xlel 70 Portable 611/120 . $5585/5995 


...1775 

Model 50-30/60 

2229/2525 

Model 70-60/120 

3795/4639 

MtKlel 8040/70 

4395/4825 



MiHlei 55 SX 3<V60 

2829/3119 

MATH CO-PROCESS 

HV W got your aumber.' 

8087-3/8087-2 

99/125 

80287-10 

219 


339 


379 

80387-25 

<79 

80387 33 

S39 

80387 SX 

299 

256K Chips/64K Chips 

Call 

MONITORS 


FAX 


Call for pricing 


COMPATIBLE 


NMHZTURBO 
1 floppy. 640K. AT style keyboard, 
monographics card, mono monitor.. $699 
Color System add $150 w^O mb 
add $249, w/30 mb add $269 
286 Bulldog 10 MHZ 

1 mb Ram, 1 .2 floppy $895 

BULLDCIG 28 12 MHZ 

1 mb Ram. 1 .2 floppy $1595 

BUIXDOG 386-25 CACHE 

4 mb Ram, 1 .2 floppy $2795 

BLLLIXKj 386-33 CACHE 

4mb Ram, 1.2 floppy $3395 

Ltl ms eustam ftgmn m syUtmfmr yoa- 
mmr lechmieml staff is sttond la mosu! 
386 20 MHZ Portables 

1 mb Ram, 40 meg hard disk $2799 

AST 

AST Premium 286. lOmhz, 0 wail state. 
512K DOS keyboard, controller 

1.2 floppy $1295 

AST fHcmium 386 Model 300C 20 mb/, 
1.2 floppy. 1 mg. DOS keyboard... $2699 
Alt AST sosmpmters carry a / year 
wofra/ily 


LAPTOPS 

Who says you caailakek withyomi 

NEC .MulUspced HU 

$2475 


639 

Toshiba 1200 

1849 



Toshiba 3100r 

2689 







Zenith Super Sport 20 mb 

2299 

Zenith Super Sp<M 286 20 mb 

3025 


Pmcifu Rim tsUmal drircs mtmitabUfmr 
most Laptops • Call for prices! 


driveT 


Seagate 20 mb w/conir.ST225 $239 

Seagate 30 mb w/conir. ST238 269 

Seagate 40mb for AT ST251-1 329 

Seagate 40 mb for AT ST25 1 309 

Seagate 80 mb ST4096 559 

Ext. Drives for PS/2 360/1.2 179/199 

Toshiba 3-1/2* 720K ini 89 

Toshiba 3-1/2" 1.44 mb. int 95 

Toshiba 5-1/4" 360K int 79 

Toshiba 5-1/4" 1.2 mb. inL 89 

Bemouli Box 11 5-1/4" 20mb. int 975 

20 mb ext. w/card 1 195 

20mb.duat ext. w/card 1769 

44 mb internal w/card 1159 

Plus I lard Card 40 669 


Rus Hard Card 20 539 

Rus Passport 20/40 475/579 

Priam 130IDIAT 

.1199 



PnamlD250EC 

.1795 

MI«E & MISC 

Microsoft Mouse w/windows 

$145 

.Microsoft Mouse w/FC paint brush 

..109 

Moasesystems Mouse 

. .89 

LA)gi<6ch Scan .Man 

..185 

I.ogiiech Series 9 Serial 

.... 75 

Ixigiicch Series 9 Bus 

85 



PRINTERS ‘ 

EPSON 


LX810200 CPS.30N1.Q 

$189 


339 

FX 1050 264 CPS. 54 NXQ 

439 



LQ850 330 CPS. 88 NXQ 

509 

LQ 1050 330CPS.88NLQ 

709 

LQ 2550 400 CPS. 1 08 NLQ 

899 

DICOMX 


Diconix ISO* 

$339 

OKIDATA 


182Turbol80CPS.30NLQ .... 

229 

320/321 300 CPS. 62 NXQ 

339/469 

390 270 CPS. 90 NXQ 

459 

391 270 CPS. 90 Nl.Q 

.639 

393 450 CPS. 120 NLQ 

.989 

393 Color 

1069 

TOSHIBA 


321 SL216CPS.72\IQ 

.439 

351 SX 350 CPS. 100 NXQ 

.939 

341 SL216CPS. 72 NLQ 

.589 

311 EXPRl-SS 

.379 

NEC 


2200 170 CPS. 55 NTX3 

339 

5200 265 CPS. 90 MjQ 

505 

5300 265 CPS.90NIQ 

669 

PANASONIC 


1124 160 CPS.53N1Q 

.319 

1180192 CPS.38MQ 

.179 

1191 240CPS 48 .NXQ 

.229 



1595 240 CPS^Sl NXQ 


3131 17CPS 


User KX4450 

1399 

HEWLETT-PACKARD 


1689 


Call 


2895 

Desk Jei/Desk Jet Rus 

595/739 

Pacific Data 1 mb/2 mb 

299/435 

Pacific Dau25-N.l , 


Pacific Page 

.459 

Rotter in a cartridge 

Headlines in a cartridge 

.265 



IBM 


Fropnnler X'lAh 

.629 

Proprintcr XL 24E 

.829 


.479 

Proprinier DI XI 

.649 

CANON 



719 

I.PBRIII 

1695 

GRAPHIC'S OAUi 

Everex VEcro Enhancer 

$125 

Genoa Super Hi Res 

.145 


.189 


.199 



Hercules Graphics Card 

169 


.199 


.169 



Orchid Pro Designer w/256K .... 


Orchid Pro Designer + w/5 1 2K . 

.319 

Paradise VGA Rus 

.199 

Paradise VGA Professional 

.309 

STB Chauffeur Iff 

.129 

STB Multi Res il 

.149 


.199 


.229 

Vega Fasiwriie 

.259 


.369 

ATTWonde?EGA 800 

175 

A'n VGA W/256K/512K 

269/359 


SOFTWARE 


Aldus Pagemaker 3.0 ... 
Qarion ProDeveloper... 
Clipper . 

DBaselV 

Enable O/A 

Foxbase + 

Freelance Plus .. 


..$489 

389 

419 

449 

419 

189 

,329 


Frameworklll 449 

Harvard Gr^ics 279 

IBM Display Write IV 269 

Lotus 2.01/3.0 299/329 

Microsoft Word 5.0 215 

Microsoft Excel 305 

Multimate Advantage II 269 

Peachtree II Complete 149 

Paradox 3.0 445 

Q&A 209 

SuperCalcV 1.0 299 

Symphony 2.0 419 

Ventura [>esktop Publ 4W 

Word Perfect 5.0 239 

Wordstar 2000 + 3,0 269 

Wordstar Pro 5,5 209 

Lots of other software mrmlmbU^ 
mad all the prices are byte size. 


TAPE RRIVE5- 


Everex €0 mb. int. $599 

Archives 40 mb int. 299 

CMS 60 mb. int./exi. 599/635 

CMS 150 mb. internal 799 

external 859 

Archives 60 inuor exL w/card 579 

Archives 150 int. w/card 949 


MULTI FIJNCT.BOARDS 


AST 286 6 Pack w/5 1 2K $279 

AST 6 Pack Rus w/384K 189 

AST 5251-1 1 + Enchanced 529 

AST Rampage 286+ 399 

Everex Mini Magic w/o K 69 

Intel Above Board -*^8 w/2 meg 699 

Intel Above Board + w/5 1 2K 389 

Intel Above Board I/O + w/512K 439 

Intel Inboard 386 w/adapter 979 

Intel Inboard 386 for PC w/1 mb 589 

Intel Above Board II Plus for 

PS/2 w/o K 299 

Intel Connection Coprocessor 719 

Intel Modem for Coprocessor 269 

Irma Board HI 419 

Logical Connection 2S6/S12K ..449/529 

Orchid Ramquai 1 6-32 w/o K 289 

Orchid Ramquesi XT/A I w/oK 

Orchid Tiny Turbo 286 

Orchid Tiny Tubro Exua 

Orchid Tiny Turbo AT , 

Orchid Ramquesi 11 Z w/o K ...... 

MDbLMjf' 


249 

205 

259 

359 

179 


The Great Comumuiucalofs/ 

Everex 1200 int $89 

Everex 2400 int/exi 129/199 

Hayes 1200/2400 289/339 

Practical Peripherals half card 

2400 w/Pwomm 129 

US Robotics 2400/9600 149/629 

Supra .Modem 2400 int/exi 99/119 

Ventel Half Card 2400/ CrossUlk .... 309 
Vcnicl 1200/2400 Rus 195/309 


^Ti^Sales Hot Line 1-800-438-6039 

^"BULLDOG 



COMPUTER PRODUCTS 


WEACCEPTVISA 324I-E WASHINGTON ROAD • MARTINEZ, GEORGIA 30907 
MASTERCARD for INFORMATION. TECHNICAL, SHIPPING or RETURNS caU: 

AMERICAN EXPRESS (404) $60-7364 ot( 404) 860-6905 « FAXa4M^W0- 7358 


HOURS: 

Mon-FrI 8:30 •Jii,>6:30 pjK. 
Sat 9 >jn.-4 p.w. 



CRCLE 481 ON READER SERVICE CARD 



Visa. MasterCard, Discover 
and American Express 
Accepted. 


HOURS: 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturday 
Call on Sunday 



International 
Orders A 
Specialty 


IBM PS/2 

Mooel 2S-Color $1250 

Model 30-286 20 Mb Disk $1795 

Model 30286 30 Mb Disk $1925 

Model &SSX-30 Mb Oisk $2795 

Model 5SSX-60 Mb Disk . . $3050 

Model 60-44 Mb Disk $3200 

Model 7OE61/061/A61 . $3550. 3999. 5900 
Ponaue 70-60/120 Mb Disk $5300/5795 
Model 70- 120 Mb Disk 20 MHz $4499 
Model 70-A21-120 Mb Disk 25 MHz $6300 

Model 60-70 Mb Disk $4600 

Model80-1l5Mb0isk $5900 

10QH IBM Menttit 
COMPAQ 

286 Mod 1/640 K $1625 

2660 Oeskpro 1/20/40 $1910/2210/2500 

386/20e Oeskoro 40/1 1 0 Mb $4295/4675 
3665 Oeskpro 20 Mb/40 Mb SCall/2850 
386/33 84/320 Mb $7295/10599 

386/25 1 10 Mb/300 Mb $6200/8150 

Portable III Model 20 $3400 

Portable III Model 40 $4050 

Portable 366 Model 40 $5200 

Portable 366 Model 110 $6800 

Laptop SLT 286 20/40 $3675/4175 

Laptop LTe 266 20/40 $2730/3150 

lOm COMPAQ lotwiMt 
TOSHIBA LAPTOPS 


COMPAQ 
Laptop LT» 286 
20/40 Mb 
^$2730/$3150 


HP 

LasorJot IIP 
SOBS 


IBM 

Portabla Mod 70 
120 Mb Disk 



T9t Consu/lant 
and Reseller 
Accrual Program 

($52,485 paid in 1988) 


T1000 

$665 

T1200FB/HB 

. $1485/1879 

T1600 20/40 Mb Disk 

$3200/3600 

T310Q/20e 

. $2800 

T3200 40 Mb Disk 

$3400 

T5100 40/100 Mb Disk . . 

$4125/4700 

T520040 Mb/100 Mb 

. $4889/5250 

ZENITH LAPTOPS 

Minisport 

$1379 

Supersport Mod 2 

. ... $1525 

Superspon Mod 20 

$2265 

Superspon 286 Mod 20/40 .. 

, $2975/3425 

DISK DRIVES 

SEAGATE 20 Mb Kit 

$259 

SEAGATE 30 Mb Kit 

$295 

SEAGATE 40 Mb Kit XT 

$366 

SEAGATE 40 Mb ST 251-1 

$399 

SEAGATE 80 Mb 

$599 

TOSHIBA 1 44 Mb Floppy 

$110 

PROCOM Ext 5 25* for PS/2 

$290 

COMPAQ 1 44 1/3 HT 

$195 

Card Orivaa 


PLUS 20 Mb/40 Mb Hard Card $535/647 

PROCOM 20 Mb 

$379 

PROCOM 30 Mb/40 Mb 

$429/519 

PROCOM 45 Mb for PS/2 

$795 

MAYNARD 20 Mb 

$Call 

PAX 


MURATA M1200 

SCall 

MURATA M1600 

$899 


SHARP F0220/F0330 
SHARP F05(X) 
TOSHIBA 3010 
TOSHSA 730100 
TOSHIBA T3300 
TOSHIBA T3700 


$950/1159 

$1400 

$1275 

$1049 

$1199 

$1500 


COPIERS 

CANON PC3-2 $539 

CANON PC6RE $1000 

CANON PC7 $1210 

TAPE I 

IBM 6157 tor PS/2 $1350 

IRWIN 40 Mb in(/Ext $465 I 

MAYNARD 60 Mb XT/AT Int/Ext $675/881 I 

MAYNARD 60 Mb tor PS/2 $899 

MOUNTAIN 60 Mb $1199 I 

MONOCHROME MONITORS 

AMDEK 410A $145 

COMPAQ Mono Amber/Green $210 i 

COMPAQ VGA Morto $210 

IBM PS/2 6503 $200 


MULTISYNC GS 
PACKARD BELL Amber/Green 


COLOR/EOA MONITORS 

IBM PS/2 8512 ..... $435 

PCS UllraSytic $500 

SAMSUNG RGB . . ..... $245 

Smariscan 735 . . . . . $520 

ZENITH 1390 $405 

VQA/CAD MONITORS 


COMPAQ AGCM Momior 
COMPAQ VGA Color ... 
IBM PS/2 6513 . . . 

IBM PS/2 8514 
MITSUBISHI 6905 . . 

NEC Multisync 40/50 
NEC MulbSync 2A/3D 
PACKARD BELL . . . 
ZENITH 1490 


$1399 
.... $520 
$515 
. $1150 

$2310 
$1130/2400 
. $495/679 

$349 

$619 


NOVELL NETWORK 

HYUNDAI Otskless Workstation 
WESTERN DIGITAL 3 Node LAN kit 

w/WO Novell Driver 

NETWARE 386 
NOVELL ELS 11 
NOVELL 286 Software V.2.15 
NOVELL SFT Level H V.2.15 . 
ARCNETPS110 ... 
ARCNETPC130 .... 

ARCNET PC260 
NE 1000 Etttemet Card 
NE 2000 Ethernet Card 
ARCNET Passive Hub . 

ARCNET Acbve Hub . 

Ethernet Terminators 


$850 
$5600 
$1075 
$2100 
$3200 
$495 
$165 
$235 
$289 
$395 
$90 
$469 
$38 

/tfMwir fmiMd t t»M$ 4 support. 

Notwoit sopport ttS/tiOur 

TERMINALS 

WYSE 50 Amber or Green $370 

WYSE 60 Amber or Green $295 

WYSE 85 $394 

SOFTWARE 

Aldus Pagemaker $459 

COMPAQ DOS 3.31/4 0 $89/110 


IV $445 

DisplayWnte W2 $299 

IBM DOS 3 3/4 01 $90/110 

IBM OS/2 Standard 1 2 . ..$255 

"At OS/2 Extended 1 2 $595 

Lotus 1-2-3 V 2 2/3-0 . . $329 

Lotus Symphony $420 

Microsoft Windows 286/386 . . . $73/135 
Microsoft Excell $290 

Microsoft WordWork .. $220/110 

Multimate Advantage 2 $259 

Norton Advanced Uttihes 4 5.. $85 

Paradox 3 0 $418 

PFS First Pub $75 

Quicken . $39 

Smartcom ll/lll .... $90/150 

Ventura Pubtr:“=-'-: >490 

Word Perfect 5 0 $219 

LASER PRINTERS 

25-in-l Font $295 

HP DeskJet Plus/IIP 

HP LaserJet ll/IIO with tone* $1675/2725 
HP ScanJet Plus wiOi/IF , $1529 

NECLC890 $3150 

PANASONIC KX4450 $1375 

TOSHIBA PageLaser 12-B $2499 

PLOTTERS/SCANNERS, ETC. 
CatComp $AII 

HP Plolter 7440A/7475A $965/1399 

HP Plotter 7550 ... $2920 

Sumasketch 12x12/12x18 ... $375/630 
PRINTERS 

Olcontx 

150P/150PIUS $301/333 

Epson 

FX 850 260/84 cps . . $329 

FX 1050 260/84 cps $419 

10 500 60/180 cps $309 

LQ 650 264/86 cps $505 

LQ 1050 264/68 cps .. $705 

LQ2S50 400/133 cps $889 

LX 810 30/180 cps $175 

OFX 5000 533/80 cps . . $1399 

IBM 

'.'jxkwr:; jnpr 

Ouietwnter III $1125 

Proprinter X24e $615 

Proprinter XL 24e , $797 

Proprinter III XL $645 



SALES AND QUOTES (Outside llllNoit): 1-800-634 S21S 
SHIPPING AND TECHNICAL SERVICE: 1-7D8-€54-d170 
OUOTE-AFAX: 1-7DI-325>49S9 


• All manulaeturer'i warrMties are 
food tlireuBli flP Sysleint.’* 

• CorporeN accounts call Brian. 

• Lusa avallabit. 

• Over 4000 products avallabie 
with SSjKKLOOaOO invtnloni in 
stock. 

• IBM AS/400 procotsts your ordtr 
within minutes of recel^. 

• 24 hour burn In on all CPUs. 

• Stock ordors plactd by 4:00 PM 
shipptd sams day 

• Crodlt cards charpod upon thlp- 
monl only. 

I IRC LE 295 ON READER St RVICE CARD 


Prices subfect to availability and 
change without notice 
Prices reflect 34k cash discount 
Next day delivery available tor as 
little as $8 

Wire transfer accepted 
Fraud aggressivety prosecuted 
Restocking charge on returns 
Educational PO's welcome 
Corporate terms available 
Prepay and deduct 1% 


NEC 


P2200 170/55 24 Wire,... , 

. . $309 

P5200 

.. $507 

P5300 ... 

. ... $705 

P9XL 400/140 Cps , . 

.... $1025 

Okklata 


ML 172P 

$210 

ML182 Turbo 

, $230 

320/21 % 

. $365/477 

390/91 

$464/635 

393/393 Color 

$980/1089 

Panasonic 


KX 11801 192/36 cps 

. ...$179 

KX 1191 1240/48 Cps 

$235 

KX 1124 192/48 

. S309 

KX 1592 180/38 cps 

.... $379 

KX 1595 240/51 cps .... 

. . , $429 

KX 1524 240^0 Cps 

. . $540 

Toshiba 


Expresswriter 301/311 .... 

$333/410 

COMMJEMULATION 

AST PC XT/AT 5250 Emulation 

. . $575 

EVEREX 1200 w/SW 

$75 

EVEREX 2400 Int/Ext 

. $137/195 

HAYES 1200B Inl/SCll 

. $243/262 

HAYES 1200 Ex! ... 

$277 

HAYES 2400 Ext 

, . $419 

HAYES 2400B w/SCH Int 

. . . $418 

IBM PS,;-'*. aO 5250 Emulation 


IBM PC XT/AT 5250 Emulation 

, $675 

IBM PC XT/AT 3270 Emulahon 

. $450 

MEGAHERTZ 2400B 

$169 

US ROBOTICS 1200 Ini 

$100 

US ROBOTICS 2400 im 

. . . $159 

MULTIFUNCTION CARDS 

AST 6 Pack W/384K 

. $169 

AST Advantage/2 tor PS/2 . . . 

. . . . $Call 

COMPAQ 1Mb . . . 

$525 

COMPAQ 4Mb . 

$1900 

IBM 1466 Add on 

$3000 

VIDEO BOARDS 

ATI VGA Wonder 2S6K/512K . 

319/419 

COMPAQ AG 1024 Board 

$1049 

COMPAQ AG Memory Board 

S*.25 

COMPAQ VOU 

... $145 

COMPAQ VGA 

$419 

GENOA 5400 

$409 

GENOA Super Hi Res 600X600 . 

. ..$175 

GENOA Super VGA 

. . . .$310 

PARADISE Auto SwitCh-480 

$195 

PARADISE VGA Plus/VGA 16 

. $295/301 

RP MonoGraphics . 

. .. $69 


CHIFB 

Intpl 

8067-1/2/3 $220/149/109 

80287-6/8/10/A $167/220/259/355 

80387-33/20/2S/SX . $599/400/500/289 


ACCESSORIES 

AB Switchbox . . 

... $40 

CA P15 Power Director 

$100 

Kensington Masterpiece Plus 

$110 

Keytronics 101 KeybMrd 

Printer Cable 6V10’/20' 

$100 

$20/25/60 

6 Outlet Surge Protector 

$25 

MICE 

LOGITECH C7 HiRes 

$70 

LOGITECH PS/2 

$69 

LOGITECH C7 Serial 

$69 

LOGITECH C9 HiRes 

$85 

Microsoft Mouse with paint 

$119 

IBM Mouse 

$85 


L i I Member 

INTERNATIONAL ORGANIZATION 
OF COMPUTER MARKETERS 






f^lSfSATA 

Personal Computers 



If you're concernea mat our pnce is loo nine 
to pay for a complete new computer system, 
we'll give you 30 days to change your mind. 



When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


"ti' 


286’2 

>^1195 


Includes 640K, 
Monitor & 40mb 
Hard Drive 


Check Our Standard Features 

• 12mhz 80286 

• 640K Memory 

• 40mb 28ms Seagate Hard Disk 

• High Resolution Amber Monitor 

• Phoenix BIOS 

• Monochrome Graphics Card 

• 101 Key Enhanced 
Keyboard with tactile click 

• Parallel & Serial Ports 

• Clock Calendar 

• 1 .2mb Floppy Disk Drive 

• 5 Drive Bays 

• 8 Expansion Slots 

• Security Lock 

• Utility Software 

• 80287 Coprocessor Option 

• 200 Watt Power Supply 

• Call for other Options 
OPTIONS 


64mb 22ms Drive 
80mb 28ms Drive 
CGA Color 
EGA Color 
1 6 Bit VGA Color 


Add 

Add 

Add 

Add 

Add 


386 ®* 


«1595 


Includes 1nnb 
Ram, Monitor & 
40mb Hard Drive 

Check Our Standard Features 

• 1 6mhz 80386SX Processor 

• 1 mb Memory 

• 40mb 28ms Seagate Hard Disk 

• High Resolution Amber Monitor 

• Phoenix BIOS 

• Monochrome Graphics Card 

• 101 Key Enhanced 
Keyboard with tactile click 

• Parallel & Serial Ports 

• Clock Calendar 

• 1 .2mb Floppy Disk Drive 

• 5 Drive Bays 

• 8 Expansion Slots 

• Security Lock 

• 80387SX Coprocessor Option 

• 200 Watt Power Supply 

• Call for other Options 

OPTIONS 

64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 

EGA Color Add:$350 

16 Bit VGA Color Add:$450 


$1995 


Includes 1mb 
Ram, Monitor & 
40mb Hard Drive. 


Check Our Standard Features 

20mhz 80386 
Imb Memory 

40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 
Phoenix BIOS 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1 .2mb Floppy Disk Drive 
5 Drive Bays 

8 Expansion Slots (1-32 bit) 
Security Lock 
80387 Coprocessor Option 
200 Watt Power Supply 
Upright Case & 25mhz Options 
OPTIONS 

64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 

EGA Color Add;$350 

16 Bit VGA Color Add;$450 


About Options: At FastMicro, we know that a low price on a 
computer means nothing if it costs a small fortune to outfit it the 
way you want. That's why we offer hundreds of products to 
enhance your new system. Take a look at our listing of products 
on the next page to really appreciate how much you can save when 
you purchase a FastData computer system, we will be glad to 
integrate any of these fine products into your new system for you. 
At FastData, our commitment is to quality. 


MICRO 
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MS7MICR0 HAS rrALLi 

CALL OUR TOLL-FREE ORDER LINE: 1-800-441 -FAST 


PRINTERS 

ALPS 

Allegro 24 
Citizen GSX140 
Diconix 
150 Plus 
Epson 
Fujitsu 
DL3400 
NEC 
P2200 
P5200 
P5300 
LC890 
Okidata 
182 Turbo 
320 (IBM) 

390 (IBM) 

393 (IBM) 

Panasonic 

KXP1180 

KXP1191 

KXP1124 

KXP1595 

KXP1524 

KXP4450 

Star 

NX1000 

NX2400 

Toshiba 

P321SL 

P341SL 

P351SX 

LAPTOPS 
Megahertz Modems 
2AQ0B Most Toshiba 
2400B NEC. Epson 
Mitsubishi or Zenith 
Mitsubishi 
NEC MultiSpeed's 
Toshiba 
T1000 

T1000 768k Card 
T1200F 

T1200FB Backlit 
T1200HB Backlit 
T1600 

T520Q/100mb 


HARDWARE 


309 

325 

319 

Call 

519 

309 

495 

659 

Call 

225 

335 

469 

999 

175 

225 

297 

425 

535 

1299 

167 

289 

439 

599 

929 


189 

Call 

Call 

639 

259 

1349 

1449 

1949 

Call 

5495 


BOARDS 
ATI 

2400 ETC Ini. 

VGA Wonder 256 
VGA Wonder 512 
Everex 

1200B Int Modem 
2400B Int Modem 
VGA 16 bit 256K 
Genoa 

Super EGA Hi*Res 
Super VGA #5300 
Super VGA #5400 


lupe 

FastData (satisfaction gauranteed) 


147 

259 

309 

59 

119 

249 

139 

199 

255 


2400B Int. Modem 85 

CGAorMGPCard 39 

Super EGA Card 99 

Parallel/Serial/Game Card 39 
XT 1 .44 Floppy Controller 33 
Hercules Graphic Card 169 

Intel 

8087-2 119 

80287-10 219 

80387-20 379 

Orchid 

ProDesigner 229 

ProDesigner Plus 319 

Tiny Turro 286 207 

Paradise 

Autoswitch 480 1 1 5 

VGA Plus 175 

VGA Plus 16 229 

VGA Professional 299 

Practical Peripherals 
1200B Int Mcraem 59 

2400B Int Modem 129 

Prometheus 

Promodem 1200B Int. 49 

Promodem 2400B Int. 99 

Promodem 2400G Ext. Call 

The Complete PC 
Answering Machine 209 

Hand Scanner 400 1 39 

USRobotics 

1200 Baud Internal 69 

2400 Baud Internal 1 1 9 

2400 Baud External 149 


Video? 

Fast Write VGA 237 

Vega Deluxe 189 

Vega VGA 199 

V-RAM VGA 369 

MONITORS 

Magnavox 

7BM749 VGA White 129 

9CM082VGA 419 

Mitsubishi 

1410 EGA 325 

Diamond Scan 1381 479 

NEC 

Multisync 2a 489 

Multisync 3d 645 

Multisync 4^5d Call 

Princeton 

Maxis 237 

Ultrasync 12" 479 

Ultrasync 14“ 519 

Ultra 16 835 

Seiko CM1430 549 

Sony 

1302 Multiscan 659 

1304 Multiscan Call 

Zenith 1490 595 

DISK DRIVES 

Colorado 

Jumbo 40-120mb Int. Tape 269 

MiniscrIbe 

40MB XT Kit #8450 299 

40MB AT #3650 259 

71MB AT #3085 549 

Mitsubishi 

60MB AT MR535 379 

Seagate 

20MB XT Kit #225 239 

30MB XT Kit #238 249 

40MB AT #251-1 319 

65MB AT#277R-1 365 

80MB AT #4096 559 

Toshiba 


69 
69 
79 
79 

Call On Non-Listed Items 


360K Floppy 
720K 3.5^ Floppy 
1.2MB 5.25" Roppy 
1 .44MB 3.5" Floppy 

- - - vLi! • 


Database 

Clipper 399 

DataBase 449 

dBase IV 439 

dBXL Diamond 129 

Foxbase Plus 185 

Paradox 3.0 419 

Q&A 197 

RapidFile 179 

Rbase for DOS 397 

Reflex 159 

Desktop Publishing 
Byline 175 

GEM Desktop Pub. 159 

Pagemaker 479 

PFs:First Publisher 69 

Publisher's Paintbrush 149 

Ventura Call 

Financial 

Bedford Integr. Acct. 133 

Computer Assoc. BPI Call 

DAC 3.0 53 

OAC Payroll 3.0 53 

Dollars & Sense Call 

Managing Your Money 113 

Peachtree Complete ll 139 

Graphics 
Corel Draw Call 

Deluxe Paint II 45 

First Graphics Call 

Freelance Plus 307 

GEM Artline 269 

Generic Cadd Level 3 149 

Harvard Graphics 255 

Perspective Jr. ^ 


SOFTWARE 


Integrated 
First Choice 
Worths 

Windows 286 
Windows 386 

Mice 

Keytronics Professional 
Logitech C7 Serial 
Logitech HiRes C9 Bus 
Logitech HiRes C9 Serial 
Microsoft Serial or Bus 
Microsoft W/ Windows 286 
OmniMouse Serial 
PC Mouse II Serial or Bus 
Power Protection 
Curtis Ruby Plus 
Datasheild 100 


Programming 


Macro Asseml 
Norton Guides (Specify) 
Turbo Assembler/Debugger 
Turbo Basic 
Turbo C 2.0 
Turbo Pascal 5.5 
Quick Basic 
Quick C 
Quick Pascal 

Spreadsheets 

Allways 
Excel 
Lotus 
Lucid 3-D 
Quattro 


Call 

89 

59 

117 

75 

59 

69 

75 

94 

129 

39 

79 

59 

57 

89 

58 
87 

60 

90 
90 
60 
60 
60 

79 

Call 

Call 

53 

145 


Utilities 

CoreFast 60 

Carbon Copy Plus 104 

Desklink 95 

Desqview 68 

Desqview386 99 

Direct Access 46 

Fastback Plus 97 

Formtool 54 

Formfiller 85 

Laplink Plus 59 

Laplink III 75 

MS-Dos 4.01 79 

Mace Utilities 53 

Norton Advanced 79 

PC Tools Deluxe 69 

ProComm Plus Call 

SideKick Plus 119 

Sidew^s 37 

Super PC Kwik 43 

XTree Pro 67 

Word Processors 
Ami Call 

GEM First Word Plus 57 

Grammatik III 49 

Manuscript Call 

Multimate Adv. II 267 

Professional Write 125 

Rightwriter 45 

Sprint 117 

Q&A Write 109 

Word 5.0 Call 

Word Perfect 215 

Word Perfect Library 59 

WordStar Prof. 5.5 ^89 



SPECIALS 


Toshiba T1000 

*639 

TheTKXK) is the perfect 

second PC ! h comes w ' 

512KofRam.a720K 
floppy drive, a 
supcilwisi LCD 
screen and MS-DOS 
in ROM! All this in a 
battery-powered 7 pound package. 

A 76KK Ram cord is just $269 and can be set as 
base, expanded, or a non-volitile Ram disk. 

WordPerfect 5.0 

*215 

The most popular word 
processor is now even 
better than ever! Version 
S.O adds multiple font 
support, graphics inte- 
gration. page preview 
and much more. 
WordPerfect .^.0 still retains its feel 
and ea-se of use that made it ft I . C'ombine this with 
the best support in the industry and you can't lose. 

FoxBASE-i- 

*185 

FoxBasc+ 2.10 is simply 
the fa-slesi dBASE com- 
patible database software | 
available. FoxBasc+- also 
adds many enhancements 
to the dBASE language. , 

And it's user-friendly iiw. 
its FoxCcnira! uses pull- 
down and pop-up menus and you can perform 
every important database operation without pro- 
gramming! There are even LAN. runtime, and 
.1X6 versions available. 

FastWrite VGA 

by Video Seven 




) Seven 1 

’"“*237 




The FastWrite is the fa.st solution 
for today's high resolution monitors. Its proprie- 
tary technology incorporates high speed data 
paths to reduce access to memory and sixteen bit 
connector enhances performance even further. It 
dues a maximum of 800x600 resolution on your 
multisync-type monitor and is gauranteed VGA 
hardware AND software compatible. 


TKR.MS: No CTtarge for Visa or MasterCard. 
Shipping & handling charge: 3% < Min. $4). Prod- 
uct warranties, offers & claims arc handled by the 
manufacturer. DOA's repaired or replaced at our 
option. Unopened returns get full refund. All 
opened returns are subject to 15% restocking fee. 
FastData products have a 30-day satisfaction gau- 
ranlec. Call for return authoriution (RA) number 
first. No returns on used items. Shipping is not 
refundable. .Sorry, no COD's. Personal/company 
checks delay shipping. Compatibility is nut guar- 
anteed. APO's add S 1 5 per box. Prices/avaiiabliiy 
subject to change. AZ orders add 6,7% tax. For 
your protection, we check for stolen credit cards. 
New Mailing Address: 

36.$.$ E. LaSalle St.. Phoenix, AZ K$(V«) 

To place orders call; 800-441-3278 
For customer service call: 602-437-0300 


CIRCLE 352 ON READER SERVICE CARD 





R)wa*f\il New ^sterns From 



CompuAdd’s No-Risk Guarantee 


30-Di^ No-Questions- 
x« Aaked Guarantee 

Every hardwire induct and n«ry cAce aceeaory 
ConpuAdd lella will give complete witiirfirtiCT If not. 
tetm it in the original and ineur- 

aaoe pKpaid, within 30 dqs ct purchaae far a hi] 
nfund dihe unit pricn Coowmabie itema. opened 
eoftwire, videotapea, and afaipping coeia not nfundabk 

O Ibll Free Ibchnical Support ' 
One>Year Limited Warranty * 
We Pay Return Freight on 
Mail Order Repairs ifyouetpenem 

a pnblcD wtth anything you puichaK boro CompuAdd. 
all 60l>99»8901 wiriuliyi bum SrOOia to 7«lpm. 

G9E Our iMhokaJ wpport ilaff wifi be happy to aain 
you with aqy hardware or nAwan diffifulty. tf we 
cannot lenht ■ hardware problemorer the phone, 
we will eeeign you ■ return materiel authcrnatkn 
(RUAJ nureW ^ ifaip the equipment to ow Auatin 
Swim Center boight and maumire pnptid Vk will 
repair or replaa the product (tt our opti^ without coat 
to you and ppy far the return beighL oaf alao 
carry the product into one of our North Ameiiean 
Supentoroe where our repair elaff can aaiit you on the 
promieea Cell SOMS^l^ far a copy of CooipuAdd's 


3 No-Charge 90-Day Express 
> Part or Product Exchange 
for Mail Order Customer 

If a problem afiscta the aervice or operetkn of a 
( w n iM ie ti t puithaaed ai a CompuAdd lyium (CPU. 
moidtrK or keyboud) in the brat 90 da^ we will 
determine the caure and. if needed, ih^ e replace- 
ment part or pnehict within 46 boure (depending on 
■vedabdity et parti, via Fbderel Exproas* Oandatd 
air-al our expeiue 


Onsite Service Available 

Oniite aervice ii avtileble within 250 Memom/ 
Ibln aervice ereac nationwide on ell ConpuAdd 
fyetema IV CompuAdd 220 and SOO^eriei 
lyitema come with FREE onaite aervice during 
the initial one-year wimaty period. Putoheaen 
other CompuAdd eyatema may buy a year of 
onsite eervioe at the time of purchaae Extended 
two* and three-year warranties are aUo aviilaUe 
<a all CompuAdd qrstema A amplHed $trvia 
agrtrmtnl muM bt rrctivtd prior a» onttl of a>^ 
oruite cooengt CaO SOMtHSTi or viaS a 
CompuAdd Superatore ibr more information. 


Call Tbday! And discover the new standard for 
corporate and personal computing. 


800 - 666-1872 


A great new look, and so reliable they have 
CompuAdd written all over them. 

W hen a company is customer-driven— as CompuAdd 
is— we listen closely to our customers and tp' 
to anticipate your needs. And our new family 
of computers— the CompuAdd low and full profile 
series— is our latest response to what you’ve been telling us! 

Our customers want powerful, practical systems that 
offer superior value for the money. These new systems 
give you all that and more. 

Impressive, reliable performance. Substantial expansion 
potential. Accessible pricing That’s what CompuAdd has 
been about for the past seven years. And there’s plenty 
more to come! 

Call TODAY to put your hands on one of these best buys! 



The CompuAdd 810 

Perfect for word processing, 
spreadsheet and database appli- 
cations, the 810 is also an 
economical alternative for LAN 
stations that don’t need 286 or 
386 architecture 
An unbeatable value: 



810 Monitor and Hard Drive Options 



MCA 

CGA 

CVGA 

No Hard 

&t70l 

64706 

64711 

Driv« 

$690 

$830 

$1130 

20MB 

64702 

64707 

647/2 

(69au< 

1970 

$1110 

$1410 

40MB 

64703 

64708 

647J3 

<69nui 

$1120 

$1260 

$1560 


• NEC V20 processor rated 
at lOMHz 

• 640KB RAM with parity checking 

• Built-in dual hard drive 
interface 

• Built-in dual diskette drive 
controller 

• Built-in parallel port and two 
serial ports 

• Built-in game port interface 

• Three full-size and two half-size 
XT class expansion slots 

• 8087 math coprocessor support 

• 5.25” 360KB diskette drive 

• Real-time clock 

• 101-key enhanced kQiboard 

Monitor optional. 


The CompuAdd 212 

Far and away the best value 
on the market in a 286 AT 
class ^stem, the 212 can handle 
the toughest MS-DO^-based 
software at 12MH2. 

• 80286 processor running at 12MHz 

• 512KB RAM expandable to 4MB 
on motherboard 

• 0 wait state page-mode memory 

• Built-in dual hard drive 
interface 

• Built-in dual diskette drive 
controller 

• Built-in parallel port and two 
serial ports 

• Built-in game port interface 

• Three full-size 16-bit and two 
half-size 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice (rf 5.25" 1.2MB or S-S" 
1.44hffi diskette drive 

• Real-time clock 

• 101-key enhanced keyboard 
Monitor optional. 



212 Monitor 

and Hard Drive Options 


MGA 

KGA 

CVGA 

20MB 

64731 

64736 

6474/ 

I28nu) 

$1369 

$1700 

$1799 

40MB 

64732 

64737 

64742 

I28ms> 

$1499 

$1849 

$1939 

80MB 

64733 

64738 

64743 

(ISnui 

$1729 

$2079 

$2169 








The PC Value Leader! 





$995 


SJ6 Moakor and Hard DHtr Optkuta 
MGA EGA eVGA 

40MB 

94777 

ew7 

64793 

(ZSowi 

tim 

fIMS 

93039 

aOMB 

94779 

64938 

94783 

•15a»i 

iiasa 

mn 

93399 

IKMB 

M779 

64939 

64794 

• I5a»i 


93379 

93499 


The CompuAdd 216 

Our new 286116 blazes through 
all MS'DOS-compatible software 
and can also meet the speed 
and power needs of OS/2^" 
and SCO™ XENIXr 
It’s a lot of computer 
io a compact boa. 

* 80286 processor rtinning at 16MHz 

* 512KB RAM expandable to 4MB on 
RxAherboard 

* 0 wait state page-mode memory 

* Built-in dual hard drive interface 

* Built-in dual diskette drive 
controller 

* Built-in parallel po*t and two 
serial pons 

* Three full-size 164)it and two half- 
size 8-bit expansion slots 

« Built-in game port interface 

* 80287 math coprocessor support 

* Choice of 5.25* 1.2MB ot 
3.5” 1.44M6 diskette drive 

* Real-time clock 

* 101-key enhanced keyboard 

* 145-watt power supply 
Monitor optional. 


The CompuAdd 316s 

Fbwer-packed on a small fix)tprint, 
the 316s opens the door to 386 soft- 
ware at an exceptionally low price. 
Like all 300^ries systems, the 
316s comes with one year of 
FREE onsite service 

* 80386SX processor running at 
16MHz 

* 1MB memory expandable to 4MB 
on motherboard 

* 0 wait state page-mode memory 

* Built-in dual h^ drive interface 

* Built-in dual diskette drive controller 

* Built-in parallel pwt and two 
serial ports 

* Built-in game port interface 

* Three full-size 16-bit and two half- 
size 8-bit expansion slots 

* 80387SX math coprocessw support 

* Choice of 5.25” 1.2MB or 
3.5” 1.44MB diskette drive 

* Real-time clock 

* lOl-key enhanced keyboard 

* 145-watt power supply 

Monitor opticmal. 



. : *3i I ■ 

M I I I I ii ■aiiii I I I nwi . 

$1495 

' 647H7 


Slta Monitor and Hard Drivt Opthaa 
MGA EGA eVGA 

40MB 

64778 

64043 

64703 


93099 

93440 

93090 

BOMB 

64789 

64044 

64794 

*lSw< 


93979 

93799 

IIOMB 

64790 

64046 

64796 

llSiMf 

93030 

93979 

93999 


CompuAdd’s full profile systems 
are packed with speed and power. 

FVom the beginning CompuAdd has been a new kind of technology 
company, intent upon building better machines measured against 
one ultimate standard— better value for the dollar. 

Now we (dfer fully configtired 386 systems. The Big Guys. With all 
the hardware and speed you need to handle the toughest business 
problems. As PC Magazine wrote about them, “The inhouse 
engineered (320 and 325) are a big step in the right direction" 
and “CompuAdd's (316) is a good example of value you can get 
ft>r dollars spent by mail." Call today for prices and capacities. 




CompuAdd’s New Career Starter Kit 

At the heart of the new Career Starter Kit is our most 
affordable XT-compatible workhorse, the new CompuAdd 
810, with its sleek, small fx)tprint design. Surrounding the 
810 is a package that contains everything you need to 
start computing. Monitor. Printer. Cables 
Operating and applications software 
Even paper and blank diskettes 



• CompuAdd 810 computer 
(XT-compatible) 

• NEC V20 processor rated at lOMHz 

• 640KB RAM with parity checking 

• Built-in dual hard drive and game 
port interfaces 

• Built-in dual diskette drive controller 

• Built-in parallel printer p(rt and 
two serial ports 

• Three full-size and two half-size 
XT class expansion slots 

• 8087 math coprocessor support 

• Monographics monitw and adapter 

• Star* Micronics NX-1000™ |mnter 
and cable 

• 5.25' 360KB diskette drive 

• CompuAdd MS-DC^ v4.01 and 
GW-BASIC* software 


• New ^innaker* Eighl-in-One™ 
integrated software 

* Real-time clock 

* 101-key enhanced keyboard 

• Computer paper and ten blank 
diskettes 

Color monitor optional. 


Career Starter Kit Optiona 


MGA 

CGA 

eVGA 1 

S9 Hard 

64716 

64731 

64738 

Drivr 

MOO 

91939 

•ISM ! 

aoMB 

64717 

64TV 

64737 ! 


•1171 

listo 

•KIO 1 

40MB 

64718 

64733 

84738 


•13M 

91490 

91799 


CompuAdd’s New Professional Starter Kit 

Looking fi>r the value savings and convenience of a package 
purchase? Unwilling to sacrifice quality, flexibility, reliability 
or technical support when you invest in a business computer? 
Look no further. 

Computerize Your Business For 



• CwnpuAdd 212 computer (AT- 
oMnpatible) with 40MB hard drive 

• 802^ processor running at 12MHz 

• 512KB RAM expandable to 4MB 
oa motherboard 

• 0 wait state page-mode memory 

• Built-in dual h^ drive and game 
port interfaces 

• Built-in dual diskette drive controller 

• Built-in parallel printer pert and 
two serial ports 

• Three full-size 16bit and two half - 
size 6bit expansion slots 

• 80287 math coprocessor supp(N*t 

• Monc^raphics monitor and adapter 

• F^nasonic* 1180 printer and cable 


* Choice of 5.25” 1.2MB or 
3.5* 1.44MB diskette drive 

* ConmuA^ MS-DOS v4.01 and 
GW-BASIC software 

• CompuAdd INTEGRATOR®" 
productivity software 

• Real-time clock 

• lOl-key enhanced keyboard 

* Computer paper and ten blank 
diskettes 

Color nxHiitor (^ional. 











Customer driven, 


A Feast of Low-Cost, 
High-Performance Components! 


Video Combos 



Color makes charts and graphs easier to 
read and our EGA combo makes add- 
ing color video to your ^tem easy on 
the bud^. Features 14" 03" viewable) 
EGA coTor monitor and EGA-480 card. 
Provides 640x480 
resolution, 0.31mm 
dot pitch, and 16 out 4. 
of a possible 64 colors * sno 2 


na E.\jj\r^au cam. 

$489 

S ' 5/702 


Flat Screen Monographics Combo 
12” monitor, tilt and swivel base, 
monographics adapter card. 5/700$139 
Color Video Graphics Array (CVGA) 
Combo 14* (13* viewable) analog color 
monitor and a CompuAdd VGA 
graphics card. si704 $579 


Super VGA Combo includes 
the Mitsubishi Diamond Scan 14" 

(13" viewable) color VGA monitor 
and a Coi^uAdd 16-bit VGA card. 
BI706 $745 

Monitors 

EGA 14” monitor offers the best 
value in an enhanced color monitor. 
Features 14” (13” viewable) screen, 
0.31mm dot pitch and hi^ 
resolution up to 640x 350. 5i2io $349 
NEC* Multisync 3D Super VGA 
c<dor monitor with 14” (13* viewable) 
delivers up to 1024x768 resolution 
with a 0.^mm dot pitch in interlaced 
mode and limitless coltH* carability. 
8514A compatible 5i209 $675 

Graphics Cards 

Monographics card is a Hercules™- 
compatible monochrome graphics 
card with resolution up to 720x348. 
Includes parallel port. 4830i $49 
CompuAdd 164iit VGA adapter 
card up to 800x 6(X) resolution, 
with 16/256K colora 48333 $259 



Hard Drives 



Thke advantage of the convenience and 

greater flexibility providet 

by the speedy 40MB 
Seagate* (28ms) AT- 
compatible hard drive. 


convenience ana 
ided 

$399 

• 47207 


XT Class Hard Drives 

20MB MiniScribe* (65ms) half-height 
with controller. 4700i $279 
20MB Seagate (65m8) half-height, 
with controller. 47002 $279 
30MB MiniScribe (65ms) half-height, 
with RLX. controller. 47ioo $299 
30MB Seagate (65ms) half-h^ht, 
with RLL controller. 47ioi $299 
40MB MiniScribe (61ms) half-hei^t 
with controller. 47206 $379 


60MB MiniScribe (61ms) half-height, 
with RLL controller. 472S0 $389 

XT Class FlashCards 

F1a8hCard'20. 20MB MiniScribe 
(65m8). 47005 $299 
FlashCard-30. 30MB MiniScribe 
(65ms). 47104 $329 

AT Class Hard Drives 

20MB Senate (65m8) half-height drive. 
47003 $219 

40MB MiniScribe (61ms) half-height 
drive. 47203 $319 

80MB Seagate (28ms) full-hei^t drive. 
47401 $629 

Seagate I17MB (28ms) full-hei^t 
RLL drive. 47426 $869 

ESDI Hard Drives 

90MB Imprimis (18ms, 10MBit) half- 
height drive 4740S $899 
150MB Imprimis (18ms, 10MBit) 
full-hei^t drive 47432 $1189 
320MB Imprimis (14.5ms, 10MBit) 
full-height drive. 474S3 $1789 
630MB Imprimis 114.5ms, 15MBit) 
full-hei^t drive 47476 $2699 



NEWl HardCache/ESDI Controller 


for any network, CAD/CAM, or graphics application, the new CompuAdd 
HardCacbe/ESDI Controller reduces system access time to cache data to less 
than O-Sms—up to 30 times quidter than even the fastest hard 
drive! Features automatic system self-configuration, j^ogram- 
mable prereads, and automatic cache set definition Upgrades 
require 100ns SIMMs 


HardCacbe/ESDI Controller with 
256KB RAM. 46Sio $495 
HardCache/ESDI Controller with 
512KB RAM. 465ii $565 
HardCache/ESDI Controller with 
IMBRAM. «iSM$645 


Controllers 

Dual diskette drive controller for 
personal con^uteis. 4630i $49 
ATcompatil^ dual diskette/hard 
drive controller. 46soo $149 
XT-compatible hard drive controller 
card ixovides smooth hard drive 
operationa 46502 $79 
^DI lOMBit dual di^ette/hard 
drive controller. 46517 $180 
ESDI 15MBit dual diskette/hard 
drive controller. 46Si8 $215 


Diskette Drives 



5.25" Diskette Drives 

360KB XT-compatible (black). 45300 $89 
360KB AT-compatible (gray). 45302 ^9 
1 J2MB AT^^ompatible (gray). 45350 $89 

3.5" Diskette Drives 

720KB XT4»mpatible (black). 45202 $89 
1.44MB drive for personal computers 
(gray). 4522 J $89 



MEM-576 short card for XT-compat- 
ibles with 0KB expandable to 
192, 384, 512, or 576KE 48ioo $35 
XT<ompatible EMS card with 0KB 
expandable to 2MB compatible with the 
UM 4.0 specification. 48ioi $99 
Ar<ompatible EMS card with 0KB 
expandable to 2MR 4S/02 $119 
Intel* Above Board PLUS with 
5I2KB expandable to 2MB allows for 
XT- and ^-compatible or PS/2-30. 
48176 $419 

Intel Above Board daughter card 
with 512KB RAM installed is the quick 
way to add up to 2MB of memory to your 
Above Board PLUS 48178 $350 

Input/Output Cards 

I/O Card for XT-compatibles with serial 
port, parallel port, game port, and 
clock/calendar with battery backup 
4/wo/ $55 

I/O Card for AT-compatibles with serial 
port, narallel port, and game port. 
4S003 $49 

Multifunction 

Boards 

XT-compatible multifunction 
board with 384KB RAM, serial port, 
parallel port, game port, clock/calendar 
with battery backup and utility 
sdlware. 4S7;o $199 
AT-compatible multifunction board 
with 0KB expandable to 1.5MB, serial 
port, and pai^lel port. 4S70i $99 








THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IRM STANDARD MARKET 


m PERIPHERALS 


■ POWER SUPPLIES ■ PRINTERS 


TRACK 
TAPE SYSTEM 



• Mainframe lo PC Data Transfer 

• High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (til) 343-<M5 or write to: 

COMTECH Compirtmr Corp. 

».o. m la Twona, c* tijM 


COMTECH 


aRCLE S03 ON READER SERVICE CARO 


PC Screen to Big Screen 

VGA. EGA. CGA. All Macs & More 

TRUE COLOR SYSTEMS 
from $4995 

MONOCHROME SYSTEMS 
from $599 

VISA. M/C. AMEX. COD 

<>BOXLIGHT"^ 

CORPORATION 

206 / 697-4008 

Computer-Based Presentation Systems 
Since 1W4 

CIRCLE S03 ON READER SERVICE CARO 


r DHT “I 

I 3W SYSTEM $1995 I 

•|frTEL25MHZCPU 

* 1MB RAM EXPANOABlf TO 8 M8 

* TOSHIBA B7M6 22 MSHO 

I * 14*AMBERMONITOR | 

I * ATI VIDEO GRAPHIC AOAPTOR ■ 

I * 1 SERIAL. 1 PARALLEL PORT | 

I * 101 ENHANCED KEYBOARD i 

I *230W POWER SUPPLY I 

I 'QUALITYCASE HOLDS S DRIVES I 

1 *DO$3.3OR4.01 I 



I COMPONENTSAVAIUBLE I 

I ' DEALERS WELCOME ■ 

I TEL (818) 448-0304 FAX (818) 401-2040 | 


CIRCLE 9»4 ON READER SERVICE CARO 


TO PLACE YOUR Al) [N 
PC Maga^^nL' Marketplace 
Call(212)50.V5ll5 
or (800) 825-4ADS 



Sundard tSOW (UL. fuly tested) S69 

Seencer tSOW (Run S4H guwier) S1?9 

TurpcM^ 1S0W (Run ?S*-40^ CMMr) S149 
Turbo-Cool 20CIW (Run 30*-4S* cooler) >199 


StMard 20(IW (UL. hiHy tested) $99 

S4encet 20(hM (Run 69*1 quieter) St49 

Turbo^^ool ?$0W (Run 20* 35” eooltr) $189 
Turbo 375W (industry's best. 2yr Mr) $?99 


CP160W (OrigRal Portable uog'ade) 

C027CIW (Deshoro upgrade ?yr war ) $249 

PC powfH t eoauNQ, me. 

31510 Mountain Way. BonsaH. CA 93003 
(619) 733-9513 VISA/MC(C(3D(PO 



Looking for a Widget 
for your Printer 
and need h now? 

Call Precision! 

Precision Images stocks a complete 
selection of parts, supplies and 
manuals for these printers 

C.ITOH. QUME. CmZE>. 
OKtDATA. PTHITSO. EPSOH 
AAD OTHERS. 

For Visa/MC/Amex Call 

1-800-524-6338 

Precision Imi^cs 
PO BOX 573 
Chester. NY 10918 

CIRCLE 598 ON READER SERVICE CULRO 


wmm supt>iY 


FOR BATTERY roWERED 

PORTABLE PC/XT/AT'$ 

24/28V DC INPUT 

200 WATTS 4 OUTPUTS 


0 


RO ASSOCIATES INC. 

24i Caspnn Drivt 
Sunnyvde,U 94089 
1408) 744-1450 


CmCl-E 599 ON READER SERVICE CARO 


HEWLETT 

PACKARD 


BEST PRICE NAWN WID£I 

TONERS $77.95 

LaserJet IID $2635 
LaserJet IIP $975 
LaserJet II $1500 
PaintJet $950 

Scanjel-t- W/int. 1350 
DeskJet Plus $650 

Full I-iRE IIP ProdiKl Ir Stock!! 

LA-COMPUTER SUPPLY 


(800) 289 - 9026 


aRCLE 600 ON READER SERVICE CARD 


I PRINTERS 


NEW! 

LASERJET II 
POSTSCRIPT 
FORLE$$ 
Pacific Pa^ 


FnaAWZ.UMitll SMwC««W|itt--t 1 MN 

ZSIel-Tn NKWHMdHAMlMlB4aFt|-'BT 

cumiUNiTii — 




1646Ca8MrAN. 

UiiiattiM.Oimzs I 

PlHM:(ra|47M<77 
nUL ma <7M776 sya ei 


CALL (800) 747-HPU 

Lowc.sl Prices Guaranteed 


CnCLE 667 ON READER SERVICE CARO 


3 out Of 4 
Marketplace 
readers increase 
their awareness 
of new products 
through this 
section 


call now to place 
your ad 

1 (800) 825 - 4ADS 


LASER/DESKJET ACCESSORIES 

HP/C^non toots $75-S11S-$130ea 2S-ln 0ne 
$335 Plotter cart $2^ Postscript cart $595 
Headlines-lo 46 pt $325 HP II mem Ok $125. 
Imb $275. 2mb $395. 4mb $695 Desk Jet 
toots $50. $65. $80 ea Free ?ir shipping CiW 
tof catalog. HP itD. UP. (^anoo and other items 
not listed 

Computer Business Mart 
6450 Lusk Blvd Suite E 102 
San Diego. CA 92121 
(619)453-8445 800 444-5236 


■ SOFimRE/ 
ACCOUNTING 

PC- FUND 

The leading fund accounting system tor local 
govts and non-prolit organizations Modules 
include General Ledger. Accounts F^bte. En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceiv^le. Payroll, Budgeting. Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts PC-FUNDrunsonthelBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNOWARE. INC 
PO Box 773028 
Steamboat Springs, CO 80477 
(800) 551-4458 (303) 879-5770 

NEWVIEWS 

“PC Magazine Technical Excellence Award 
tresh thoroughly modem approach 
Full, intuitive WYSIWYG accounting in one 
package: GL. AR. AP. payroll, etc plus reporting 
& control only NewViews can deliver, all in 
REAL TIME Track jobs, cash, payables, receiv- 
ables DAILY Up-lo-lhe-minule reports on de- 
mand Period comparisons & analysis, conlexl- 
sensilive help, more $995 complete 
Unisource; (800) 322-6813 


POINT Of Sale Register 

POSREG is an innovative program that works 
with the Champion III acd package to make a 
sophisticated cash register ol a PC It is tasl. 
adaptable and otters: accurate inventory and 
acet reports updated from register, security 
systems with automatic recovery and multiple 
registers can be networked 
OLIVEIRA BUSINESS SYSTEMS. INC 
201 Centennial St . Suite 401 -C 
Glenwood Springs. CO 81601 
1 (800) 228-8893 


dBASE ACCOUNTING TOOLS 

'General Ledger ‘Acets Payable 


'dinvoicer & A/R 
'Service Billing 
‘Job Costing 
•Purch Ord/Invenlory 
‘Bill ot Matts 


‘Sales Analysis 
‘Order Entry 
‘Job Estimating 
‘Payroll 
‘Lazr-Forms 


$99 ea -I- s&h w/dBASE 3 -f or 4 Source Ck)de 
DATAMAR SYSTEMS (619) 223-3344 
4876-P Santa Monica Avenue 
San Diego. CA 92107 
MaslerCard-Visa-AMEX-Check-COD 
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THE SHOWCASE FOR PROOHCTS A.VO SERVICES l\ THE IBM STANDARD MARKET 


■ ACCOUNTING 


■ CONSTRUCTION ■ DATA ENTBY 


M » 1 » P 

MICW) I^TORM A•^ON PROD UCTS 

MIP Fund Accounting System 

Sinply ihe bea ufiware for non-froTc St governmental organizalionB sinoe 19SZ 
FlexUe Chart of Acoounis * Automatic OfEvt St Intn&nd Babncne * Automatic 
Con AOocMiona * Monthly Buctectira St Forecartinfi • Check, P.0, ft A/R Bill 
Prat ^ • Multiple Fundi * Mutaple wertapping FiKai Years * Uict Drfkwd 
Rcporti*IBMrO^/AT Compatible * Single user or Network *UierlnitallBble 


ModuJea: Oeoend ledger, Budget RepartxK Aaxxmta Payable, Encumbnnoea, 
Accounts Rcccivsbie, Database mterface, PayrMl Foied Aaaea 


l-ROO-647-3863 

S05EMHufal8ndDnve,Suiie34atAuttin.1X 78752 

CMCLC 791 ON WAOeit SERVICE CANP 


■ BUSINESS 



■ COMMUNICATIONS 

ChlpChat (or OS/2 

Gel your r^ynpuier chips chatting with the rest 
ol the world ChipChat is state-ol-the-art com- 
munications software for OS/2 Presentation 
Manager ChipChat does file transfers, terminal 
emulations, and eiecironic mail in a "win- 
dowed” OS/2 environment 
CAWTHON SOFTWARE GROUP 
24224 Michigan Ai^nue 
Deartxxn. Michigan 48124-1697 
Phone 313-565-4000 

MULTI-UNE PC-OOS BBS 

You can have up to 32 users on orve computer 
with NO LANS or DOS extenders TBBS 
requires only DOS and lets you customize a 
secure, reliable, lull featured information sys- 
tem. You can mix local and remote lines at 
speeds up to I92fcb Call now lor full details 
and access to a demo system 
eSoftInc 

15200 East Girard Avertue, Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


B.VRR High-Performance 
K.IK Workstations 


BARR RJE products transform 
IBM PC. PS/2, and compatible 
computers into versatile RJE 
work.stations for communicat- 
ing with mainframes. 

Features: 

multiple printers 
unattended operation 
print speeds over 6,000 Ipm 
electronic forms management 
line speeds to 128,<MK) bps 
dial-up or dedicated lines 
LAN gateway service 
easy to team and use 
menu-driven 
nine-track tape support 
advaivced file transfer 
internal syrKhronous 
modems: 

201C, 208AB. V.32 
Mainframe Protocols Supported: 
SNA RJE with SDLC. Token 
Ring Network, or four 3270 
sessions. 

HASP BSC multileaving 
3780 and 2780 BSC 
Q inn Barr Systems, Inc. 
QrlNX ani NW 28 Lane 

Gainesville. FL 32606 
800-BARR-SYS or 
800-227-7797 


CIRCLE 7S3 ON READER SERVICE CARD 


CONSTRUCTION ACCOUNTING 

(^prehensive, affixdable software for build- 
ers and conlraclors Job cost, billirtg and 
draws, payables, check writing, purchase or- 
ders, discount and retenlton tracking, all in one 
package-~3795 Reviewed and approved by 
National Assn of Home Builders Also avail- 
able: General Accounting and Payroll 
YAROI SYSTEMS. INC 
8t3 Reddick Street 
Santa Barbara. CA 93103 
805-966-3666 

CONSTRUCTION ACCOUNTING 

The CMAS System is designed for conlraclors 
where fracking job costs is required. Modules 
include: Job Cost, PR. A/R. A/P. 6L. PO's. 
Inventory. Service. Dispatch, Eslimating, In- 
voicing. and Report Generator CMAS is fully 
integrated Runs on DOS, XENIX & NOVELL. 
DATA-BASfCS 

11000 Cedar Road Suite 110 
Cleveland. OH 44106 
(216) 721-3400 


■ DATABASE 

TOTALLY USER FRIENDLY 

BRANOYWARE presents ULTRABASE. 

Finally a Database you can run without timely 
manuals, and have fun doing it! Features in- 
clude. help windows, mailing labels, calculator, 
memo pad & alarm, taskeys. amortization, up to 
20 numeric fields All lor S1 19.90 money back 
guar Req color & HO 
BRANOYWARE 
24 North Hibberl. Suite 6 
Mesa. AZ 85201 
602-644-1067 


PC Magazine 
Marketplace 

2nd Color 
Option 
Available 


■ DAIA ENTRY 


DATA ENTRY 


HEA08-OOWN data antry and 
TWCHMSSS vartficatton. 

Fast and powarfui. of couna. 
but mora importantty, 
nxtnm o fy 9 asy fo ma. 

Paint tha tcraan formating 
In mlnutai. Fuly marvu drtvan. 
A complata adit languaga. 


PC 

Atn tor 
0 vl AV^. 

BM 



CoMvm Uevb 


21939 Mcacn M. 


ORCLE 7M ON READER SERVICE CARO 


TbePC 


DATA ENTRY SYSTEM 


HOOt/PC is the highest quality data 
entry solution available and ha.s been 
selected as the ultimate data entry 
st)!uiion by the U.S. Bureau t>f the 
Census, ll.S. Army, U.S. Navy. !'<ew York 
Sttx'k Exchange. General Motors, EOS, 
Dupont. Exxon. Texaext. Olivetti, and 
thousands of other large and small 
husines.ses, universitie.s, and govern 
meni agencies. 

Pull evaluation kits are available Call us 
Kxlay to di.s«.'uss your data entry plans. 

jiDPX tor flwenner. guM()i an 0 wnn 
1 V<I N < Jllh«nu Mv . MllU- uio 

i»ji..Aiii» >jiii.*nij»*<VM> 415 .42.4 Kl^ 

^aScLETUoStRBADnSnVKCCAR^ 


DATA ENTRY 


has diangad. . . 

Fratn taypwmliiw 1941^ 
CAM.andNliriHt. . .Now even the fflos 
complei daa entry is being done on KA 
Whether on one K. or on doiers in a LAN. 
teey tmr ylM provides a profe sii orai grade 


Bring data entry 
up-to-date with . . . 

KevEntrvlir 

Complete Evaluation Package 
Available 

1*B00*S33*6879or I 20 SI zsi-zees 

QRCU 7M ON READER SERVICE CARO 


REPLACE KEY-TO-DISK SYSTEMS 


• Menu-dnven 

• OCR compatible 

• Export opiiORS 
•LAN module 

• Excellent product support 

• FREE DEMO DISKETTES 




DATALEX, INC. (800) 962^8888 • (415) 362-4466 


CIRCLE 7S7 ON READER SERVICE CARO 
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THE SHOWCASE FOR PRODUCTS A\D SERVICES l\ THE IBM STASDARD MARKET 


■ DESKTOP PUBLISHING 


■ ENTEKIAINMENT/GAMES 



CMCtC 7M ON RCAOCn SERVICE CARO 


PERSONAUZED FONT CARTRIDGE 

lor OesJUel . l^saJd and compalibie printers 
Place your Signature. Letterhead. Logo and Mix 
& Match tonts from our library of hand tuned 
bit-mapped fonts Let ITI reduce your printing 
cost by printing your Letterhead. Text and 
Signature all at the same time Save Time. 
Money & get constant protessional looking 
documents Call tor info 
Innovatiw Type. Inc 
13 Fairview Circle 
Groveland. MA 01&34 
(508) 372-7046 


■ DICnONAKY 


Instant Access to Dictionary Definitions 


Instantly pop up dictionary definitions from your word processor with a single keystroke. 
Inductsl's Micro Library Series gives you electronic equivalents of complete dictionaries from 
major publishers which will run on your IBM XT, AT. or compatlile. Products inc>"de: Funk & 
Wagnall's Standard Desk Dictionary $794)5, The Concise Dictionary of 26 Languages 
$49.95. and six technical dictionaries from McGraw-Hill $49.95 each. Available on STO or HD 
S1M'or31/2*disketles (408)8664016 in CA or (800)367-4497 FAX(40e)243-1762 

^ CmCLE TSe ON READER SERVICE CANO 


■ EDUCAnON 


■ ENGINEERING 


LEARN SOFTWARE 
I N HALF THE TIM E 

COLLEGE CREDITS 
WITHOUT CLASSES 

Stepman s Training Guide 
describes every low-ciisl source 
of cuniputer-relatcd training. 
Every kit. video, and diskette 
lhai exists. (Some earn crcdils.i 
All the correspondence schools, 
workshops, and seminars. 

Send S5 check payable to: 
Slepmun Cunneclion 
tOd Minna St.. Suite I 
San Francisco. CA d 


layable to; * 

eel ion ”1— A 
Suite 147 i 

:Ad410.S 


STEPMAN'S STUMPERS 

Which univcrsily oTfets a low<osi 
corTvs{iondcm.'e course, open l» all. that 
includes educational versions of dBASI-.. 
WordPerteci. and SopcfCalc ' 

J llarsard Universii) 

J Pnnceion l'mversit> 

J L. of ('slifomia. BerXelev 
Answer: Xaia-^iafi •ftiooji|e.) jo n 


TO PLACK YOUR AD IN 
PC Magazine Marketplace 
Call (2I2)503-.5|I5 
or (800) 825-4ADS 


SIMULATION 

GPSSPC is a full-power <«rsion of GPSS. Ihe 
most popular mainframe simulation language 
Specifically designed for interachw use on to- 
(W's high-speed mkxoprocessors. if is loaded 
wi^ features such as irieractive graphics and 
animation Using 6PSS/PC. you can predict the 
behawor of corriplicaled real world systems 
MINUTEMAN SOFTWARE 
PO. Box 171/B 
Stow MA 01775 

800-223-1430/508-897-5662 Ext 316 


PC MAGAZINES 
MARKETPLACE 
IS 

YOUR 

CONNECTION 
TO 700,000 
BRAND 
SPECIFIERS 
1 (800) 825-4ADS 


Sids Split The Professional Desk Top Comedian 

[For IBM PC. XT. AT PS/2 A CompAtibiM) 

Memory Resident SoTIware • Hot hey over t. 000 {Ohes.«flbcwnis and msuRs * 
Phis. Side SpiR-Gross. featuring oulrageousfy lasteiess humor • Pop-up 
windows worh with most programs • Hvd disk needed 

Side Spin $29.96 ♦ $3 S-'M 

SxSe SpK-Gioss $2995 * $3 S'H 

Both Packages $4995 * S3 S'H 

VISA MC TOLL FREE 1-900-3E3-40KE • Checks or M O Accepted 
dMaxinc • 1 34 West 32nd Street Suite 602 • NY. NY 1 0001 
MAKE VOtR PC Fl'NNV! 



leMisa 

'tgisiared 

vademark 


CIRCLE 760 ON READER SERVICE CARO 


jmnsmm 

For IBM PC, XT, AT PS /2 A Compotibiws 
World’s Largest Distributor 
Now-Somw Day SMppifM 

Volume I T .91135 ppd 

Volume II 9ll.95ppd 

Volume III. . $1635 pjxl 

' Ml thru M9 $5.00 each 

Catalog Dish $5.00 ppd 

Oiech or money order accepted 
rorcign orders ft 53 ” orders add $1 .00 per dish T**- 
AOS • P.q Bok 106-PC 9 Marioa CT 06444 

aSS^SToSnBABB nil W if CARD — 4flBa^ — 



BLACK 

BOX 


A Thinkiiu Game for 
Mk-rBMBWttdows 

An eniertairRig stra(sg|f^me o( hide 
and seek set m aiRMrin illusion 

$18 

(800)827-0416 

Auipifi DwskipiiMiii 
P.O. Bos 6*7. .Mapir Vailry, WA 9S4I3S 
ORCLE 762 ON READER SERVICE CARO 


■ FINANCIAL 

DAILY STDCK DATA 

Stocks from NYSE. AMEX and OTC on 360KB 
5.25' IBM compatible diskette Mailed Isl 
Class every Frid^ contains daily HIGH. LOW. 
CLOSE and VOLUME in ASCII tormal tor ap- 
prox 6000 stock issues $8 00 per week. 20% 
discount on orders of 1 year or more Send 
name and address for free diskette and more 
information to 
FARPOINT 

3412 Milwaukee Ave . Suite 477 
Northbrook. IL 60062 

LDAN PLUS 

Fully menu driven! UserFriendly! Organizes all 
pha^ ol Loan Processing Ea^ to track pay- 
ments (bocesses live types of Loans, including 
Rule of 78 Produces Amortization Schedules. 
Payment Receipts & Invoices. Late Notices. End 
of Year Statements. Loan Collection Report. 
Labels etc P(VMS-[)0S/256K. FREE DEMO 
Operating System $695 
ADVANCED PERFORMANCE inc 
c/o Vickery Software 
107 Court St 

Pickens. S.C 29671. 803/878-2100 


FINANCIAL 


'' EXEC-AMORT^ '' 

Loan Amortizbr Plus Softwtr* 

-pM r- ITr-:;-. I 


• Ua«tf by IhotiM/idf • Ua«rf NalFonwM#/ 

oTAnomoya m tor Jvdg- 

• Mod hr hvndmda 

ot e*nk» • 

• 0$»d by big CPA't (ofidar'a Rgurmll 
Low) Amodttatfono U Proooni Vaki* 

J APfTS comply to 3 Puturo Veluo 
US Rcgulotlott Z 
J 1$ Olgll Aeevroey 
□ F7(od4 4d/i/al«Mo 


Rnoo 


□ Hot ProcoM VMuo 
3 kiMmoT P»i» ol 
ffoftwn 

3 YkM A Loon Prico 


3 brogulor Poymonto J Cooy | 

J AoMtt A Fooo □ Dmt eonSgunblo 


3 Propold Inloroot 
3 Ectro Poymonto 
3 PAH Poymona 
3 BoOoon Poymonto 
3 So/ro lor (ho (Ah 


rovnding 
3 CrMf lot eOonl oor- 
¥le»ol 

J FPee Rog. Z com- 
plloneo bimehmort 
tool wW) porehoool 


Only i1 49.95 oHS&H 

0«<no d«k a mwiuN avMabio lor $30*^ SAH 


ELECTROSONICS 

36360 (jhdiold • *1 . Frasor, Mich 46026 

aoO 856^448 nr 3ia791-0770 

Cheoi VIm MC Amai a Dmcmt «• wekxrrie 
COOordor* oddMnai $2 75 


60 day money back guaraniee'f 


anCLE 763 ON READER SERVICE CARO 
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THE SHOWCASE FOR PRODVCTS AND SERVICES IN THE IBM STANDARD MARKET 


■ FINANCIAL 


■ FLOWCHARTING 


ANNOUNCING THE NEW $35 
MONEY Management solution . 



Guaranteed. 


MONEYCOUNTS is CPA designed, easy-ltKuse. menu-dnven with 

on-line help, and requires no accounting experience. You'll appreciate 

the ease with which MONEYCoiiNTS . . , 

■ Msnafcs your cash, checking, savings «nJ credit c«nte. 

■ Prepares your budget and compares it ugoinst your uciual results 

■ Prints eight types of fiiuuKtal suietnenis (icKluding net »onh), six types 
of in«|uir> reports, and three dimensional pie and bar charts. 

■ Lets you optionally save any report to disk or display it on screen. You can 
even export directly to Lotus t -2*3. or Quattrv. 

■ Prints any type of ptn feed (or laser) check; manages mail lists — prints labels and 
index cards. 

■ Analy/es rinancing options A savings progratm — computes interest rates and 
loan payments — prints amoni/ation and accumulation schedules 

■ E.siimates your personal income tax. Provides password protection A much more. 

■ 30 day money hack guarantee (excluding shipping). 


Dept. M 

375 CoHms Rd NE 
Cedar Rapids, Iowa 52402 


EOf Stmt Oty ShippHit 

VISA. MC, <■ O.D ORDUtS CAIX 

1 ■ 800 - 223-6925 

In Canada call: .3I9-.3Q5-7300. 1 AX 319-395-0217 
Or send check or money order payable to 
Parxons TcshnuUtgs 


ORCLE 7M ON READER SERVICE CARO 


I FLOWCHARTING 



Isn 'tJiLSt Another 


TurDoFlow IS serious flowcriarting soft- 
. ware lor your IBM PC at a price that won't 
cost you your kmgoom It 'seasy to use and 
. I more powerful than Merlin’s magic 

' i TurooFiow IS menu driven, interlaces 
— with desktop puOirshing software, and 
I:.. ’ r- supports a variety of printers and plotters 

ir ^ stop living m the dark ages Can 1* 

'"T* " B00-M2-S822ar)dordef yourcopy.orask 

for our free brochure . 

\ TurboFlow$69 

TurboFlow & Lo 9 itech Mouse $ 89 
Legendary Software from: 

Daytron Electronics. Inc 
1 121 Hampshire Lane #105, Richardson. Tx 75060 (214) 669-213^*^^'°* 



CMCia 7M ON READER SCRVICe CARO 


RC MAGAZINE 

is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212)503-5115 or (800) 825 - 4ADS 


WINDOWS FLOWCHARTER $79 

RFFiow is a prolessional drawing tool for flow- 
charts & org charts (requires Microsoft Win- 
dows) 75 shapes automatically adjust in sin 
Move. copy, delete groups of objects 7 levels ol 
room Move Howcharts to other applications via 
the clipboard Supports printer cartridges and 
soft lonts (^11 (or free trial disk 
RFF ELECTRONICS 
1053 Banyan Court 
Loveland. CO 80538 
303-663-5767 


BETTER FLOWCHARTER 

Know before you buy! EASYFLOW is the superb 
llowchaning program chosen by over 50.000 
users, and very favorably reviewed in Ihe March 
lOlh 1987 issue (rt PC Magazine See the 
"Index lo Advertisers" under HAVENTREE to 
find our large display ad in this issue Now 
available with 30-d^ MONEY-BACK guarantee 
KavenTree Software Limited 
Order Desk: 1-600-267-0666 
Information: (613) 544-6035 
Telefax (613) 544-9632 


■ GRAPHICS 



Slides From Your PC 

We want your business. And wel prove it! 
We offer the best service available. Experts in 
Harvard, Freelance, Pixie and Mirage on staff 
to serve you. Free Federal Exp^ ship- 
pir>g. IbiFfree Cuaorner Service And if you 
should make a mistake, well reshool your 
sMes, hee. Call today, and Td like 
lo try your service. Free." 

1-800-222-2592 
Accent Presentations, Inc. 

12780 High BHift Drive, Ste. 250 « San Dtego. CA 92130 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen) Microsoft Fortran/ 
Pascal. R-M. Laheycall^ie routines Graphics 
primitives, total 2-0 plot support. 3-0 plots and 
solid models VGA/EGA Here * mono support 
HP/HI plotter^ PLOTMATIC Laser, dot matrix 
pfinler7 PRINTMATIC $t35 ea Any 2. S240. 
alt 3. $340 Ask about our 15 fonts 
MiCROCOMPATIBLES. INC 
301 FYelude Drive Dept PC 
Silver Spring. MD 20901 
(301) 593-0683 


EGAD Screen Print 

Prints contents of VGA. EGA. CGA displays on 
variety of printers Uses color capabilities of 
printers such as Star NX- 1000 Rainbow Crop 
box lets you print any region of the screen 
Enlarge graphics 1 to 4 times Setup program 
lor picking printer colors, ^c $25 00 Postpaid 
Call or write for tree catalog 
Lindley Systems 
4257 Berwick Place 
Woodbridge. VA 22192 
(703) 590-8890 



SLIDES FROM YOUR 
COMPUTER FILES 


Use your computer to design your slide 
presentation. Then send us your files for 
imaging. Vibrant, high resolution slides 
delivered on your desk within 24-48 hrs. 

Dozens of software pkgs. supported. 


Call toll-free 
1-800/433-8829 


IMAGE 

CEHTEK 
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CoPlot 

Scientific Graphics Software 



CoPlot ts part ol our full line of software 
for scientists and engineers- 
CoStat for statistics, 

CoPlot - for scienlilie grapns, 

CoDraw - for technical tfawings. 

199 each or $229 lor all three. 

I John Dvorak aaya: "Don'r let fne low 
I price tool /OK (nis >s eircei<enf software.'' 

CoHort Software (415)274-9878 
I P.O. 6o> 1149. Berkeley. CA 94701 
I (This ad was created with CoPlot.) 

ciwcu7f70iiTBiDC nei wi cg a>i>o~ 


RAINDHOP'* 

FAST, cornpacl PrTScm Utility lor end users 
AND developers Hardcopy as tasi as tO sec 
Average binary si 2 e- 6 kbyte 12 video graf^ic 
stds Scale, rotate, colorized & more 'CALL' 
Irom user written programs Complete 9 & 24 
pin dot matrix, ink jet & laserjel libraty $39 95 
Eclectic Systems 
8106 St. David Court 
Springtield. VA 22153 
703440^3064 


■ GRAPHICS 

3 FREE SUDES FROM YOUR PC 

COMPUTER SLIDE EXPRESS 

Converts your graphic tiles into 4000 line lull 

color slides, ov^heads or printouts All popular 

programs supported 24 hour service by mO' 

dem or disk As low as $6 50 Call or FAX tor 

your FREE valuable ($27 00} coupon and FREE 

48 page catalog 

Visual Horizons 

180 Meiro Park 

Rochester. New York 14623 

Phone. (716) 424-5300 FAX (716) 424-5313 

Complete NAPLPS/Videotex Suite 

Fully ANSI X3 110-1^ compliant Window, 
view and multiple concurrent device support, 
Drivers lor CGA. EGA. VGA. ICB. TARGA. 
Hercules and many others Vl^ 

• MVOI - developer's decoder toolkit $295 

• MGE - graphics editor $195 

• Personality + 111 - terminal emulation $95 
MICROSTAR SOFTWARE LTD 

34 Colonnade Rd N 

Nepean. Ontario K2E 7J6 

U S. 1-800-267-9975 Can 613-727-5696 


PC Mat>a/.inL' 
Marketplace 

2nd Color 
Option Available 


■ INVENTORY 

INVENTORY MANAGEMENT 

Stock-Master 4 0, commercial grade system pro- 
vides Slock Status, Purchase Order Writing & 
Tracking. Trend Analysis, Quality Control Report- 
ing Detail Analysis, Bill ol Materials. Multi Loca- 
tions and rnore Modular, "micro" priced & 
configured to your needs Cobol Souns available 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714) 759-0582 


■ MAILING 
PROGRAMS 

PostWare tor the BIG Jobs 

Fast, accurate PC software for commercial & 
large volume mailers Corrects addresses & 
adds ZIP, Carrier Rte and ZIP + 4 at 81.818 
records/hr Mail stream sorting at 14.690 
recordsrmin USPS certified at over 99% accu- 
rate Calculates postage, prints labels & bag 
tags Call for FREE brochure 
Postaisott. Inc 
4439 Mormon Coulee Rd 
Lacrosse, Wl 54601-8220 
608/788-8700 (in Wl) 800/831 -MAIL (6245) 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 
an HP pen plotter Fast hi-res output No lagged 
lines vary line width, color Works with Auto- 
cad. Drafix. etc Supports NEC P5/P6. IBM 
Proprinter, Epson LQ/fX. Toshiba, HP Laserjet. 
Okidata 29x/39x. Hercules/CGA/EGAAfGA $64 
chk/mo. 

Fplot Corporation 
24-16 Steinway St . Suite 605 
Astoria, NY 11103 
718-545-3505 


TALK-MATE (Speech A Graphics) 

Micro-Base introduces the ultimate in presenta- 
tion systems by combining the power ol Auto- 
desk's Animator with the dynamics of back- 
ground human voice and music that will play on 
your PC Call Today 1-800-922-1380 
MasterCard/Visa 
Miao-Base Corporation 
562 Congress Park Oriw 
Dayton, OH 45459 
513-434-7072 


INGRAF- Graphics Ubrary 

Video. PRINTER & aOTTER Graphics Library 
Linear. LOG. Polar. Smith. Bar and Pie charts 
Over too routines to make GRAPHICS pro- 
gramming easy on IBM-PC and compatibles 
C. FORTRAN. FWSCAL and QuickBASIC ver- 
sions FULL SOURCE CODE - No Royalties 
Sutrasott 

10506 Permian Dr 
Sugar Land. TX 77478 
(713)-491-2088 (800)-888-8460 


■ HEALTH 



Anafyn dtoii ptrwonaHzed for ag*- 
w«iohi.aciMiy. . TM»1bp Raadtofi- 
ware rtai bMi daubaM avwiialMf sen 
oompMa for 2400 fooda— 30 nurtama 
Uaad by USQA. hoaphalt. coNagM. 
filnaMcanian.homaa.Affordabta.aa9y 
touaa. guarantaad. 

Sand Now: FREE DCMO DtSKl 

ESHA 

RESEARCH 

AO Bax r3028-M • Satom. OR 97309 
AhOrt»: ($031 505^242 

CWCLeTMOWWeADMISeiWICtCAlP 


■ INVENTORY 

— dFELLER INVENTORY— 

A business inventory program written in modifia- 
ble dBASE source code The menu-driven pro- 
gram lets you locale items by inventory name or 
number. It keeps track ol reorder points, ven- 
dors. average cost & other information 
* dFELLER Inventory $150Requires dBASE It/ltl 
’ dFELLER Plus $200Avi!h History & PC's 
Requires dBASE Ill-ill PLUS (tor slock rooms) 
FELLER ASSOCIATES 
550 CR PPA, ROUTE 3 
Ishpeming, Ml 49849 
•••(906) 486-6024^^^ 


■ MEDICAL 

PRACTICE MANAGEMENT 

MO \fersaForm. the most flexible patient ac- 
counting and in^rance claims package Pro- 
grammable. fully customizable, includes com- 
plete database management system Customize 
reports, files, and screens Full source includ- 
ed LAN support Dealers wanted $995 lor 
single user Free literature & demo 
Applied Software Technology 
591 W Hamilton Ave Ste 201 Dept 99 
Campbell, CA 95008 
800-678-1111 ext 99 


MUSIC 



Real Time MIDI Input 
• HP & Canon Laser 
'/ Printer Support 

4iu«icPnnt»r Plus ts the acclsimee 
/iM»K notation and tfiDI performance 
/ prognm ttiat gwes you flexiMity and 
<• / power. It's qiMti and easy, ofienng a full 
/langeoirrtusical characters, fast 
/responseandexpressneplaybacliaswetl 
/ as elegant dot matnx and laser pnnting. 

(206)462-1007 

1-800-426-2673 

, rrp Temporal Acuity Products. Inc 
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■ MUSIC 


FINALLY AN AFFORDABLE 

MIDI STUDIO 
$399 


includes; 

Interfact • Software • Keytwtfd 


CMS ShoWILine is • graphics based notation 
program that prints to laser or dot matrix 

Lism Recording Software is the next 
generation <d graphit based 
sequencers 

The MS-710 heyboard from 
Kawa is the mosi advanced 
keyboard for the price 16 bit 
it sounds with velocity. | 
d chorus vibrato an 
simultaneously, plus it's 
If you already own a mioi leyooaro. me 
CMS-IOI. ShoWnme and Prutn is only 
$199,00. Limited liriK only! 

1/800-322-MiDI 362-6 N Lammon 

714-594-5051 Walnut. CA 917M 



A ’ M 
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Computer Music Specialists 


Discount Pricing 
Knowledgeable Sales Staff 

Complete Support 
Before During and After Sale 

FREE CATALOG 

with Hundreds of MIDI Products 
MICRO MUSIC 5269-1 7 Buford Highway. 
Atlania. GA 30340 (404) 454-9646 
Worfdwtd* Shipping 


FORTE Ml MIDI Sequencers 

16/32 tracks. 16 channels/lrack Record/ 
Playback l.OOO.CXX) notes Most powerful 
MIDI editing Rhythmically (lexible Step entry 
Auto Punch, quantization, realtime playback 
control. DOS shell New in FORTE It; System 
exclusive storage, unlimited looping. SMPTE 
cue list. Songlist. Accet/ritard $150/$250 
LTA Produdions 
PO Box 6623 
Hamden, CT 06517 
(203) 787-9857 

SONGWRIGHT IV 

Music Proctor prints professional sheet mu- 
sic, songs, scores with text, chords, symbols 
Compose, edit. copy, record, transaibe. play, 
transpose to any key Bass/lreble. multiple 
staves, all meters MIDI optional IBM/Eps^ 
Star printers. CGA/Hercules graphics $89 95 
LaserJet plus $30 Send (or free sample output 
SongWright Software 
Route 1. Box 83 
Loveltesville. VA 22080 
(703) 822-9068 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


■ MUSIC ■ PROGRAMMERS TOOLS 


Free SPF/PC 


interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2; familiar com- 
mands, large file support and network compatibility. 


Command Technology 
Corporation 

1040 Marina Village Parkway, Alameda, Ca. 94501-1041 
Phone: (415) 521-5900 FAX: (415) 521-0369 Telex: 509330 CTC 
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1-800-922-3383 ♦ 404-552 0565 • CALL M-F, 9-6 Eastern Time 


I MIcroHelp, Inc. • 4636 Huntridge Drive • Roswell, GA 30075 | 

' CIRCLE~^4 ON READER SERViCC 6JM> ~ ' 


FREE BUYER'S GUIDE 


THEME 

Musk Printing Sofiware 

THEME Vwa. 3.4 IndudM dozww 
ol naw tartiiraa ... Mquonoar 
Irwwiitors, MO Input, powwfii 
copy, pasta, and aooring roudnoa, 
autofnadc aipnmanl of graoa nolaa 
and omamanls. Ch ooaa bahwaan 
bMO printing aoaa on high- 
raaoMion HP tasara and dol-matrt( 
prinlara. Tha faataat notation 
program just kaapa gatting baOar. 
Thirty-day money baefc guarantaa 
CM or nrila tor more mxmaSon; 

THEME aORWARE COMPANY 

p.o. eoxaaoo 

CHARLOTTESVILLE. VA 22000 

(804) 973^10 
carcLC 770 on reader service card 


■ PREVENTIVE 
MAINTENANCE 


Memory Minder 

Memory Minder a the most comarehenMve 
disk diagnostic program available for 
microcomputers. Any operator can quicUy and 
easily che^ the vital operating parameters of 
their (Vippy drrves. including spindle speed, 
head alignment, read sensitivity and oOiers. 
Run Memory Minder before vital data backup 
operabons. Use it to align the drives without 
the use of an osciUoxope. 

IBM PC, XT. AT pmipain and manu^ S70 
Precisian Alignment Dtskettes sold separately 
HO each. 5.25" 40 track. 5.25" RO track. 1 .2 
MB AT. or 3.5" RO track drives. 

jam SyotcRU. Ud. 
Wirir ^ I SIOO-A Central sc 
Ato« 4 ner«M. New Mexico 87123 
S0S/2S2-41B2 
We accept MasterCard and Visa 
circle 771 ON READER SERVICE CARO 


FLEET/EQUIP MAINTENANCE 

A prevEotivE maintenance & report generating 
sykem lor vehicles/equip that require periodic 
maintenance Some leatures: Totally menu driv- 
en; Cost per mile/hr repods: PM reports; 
Scheduled maintenance reports & earning. 
Service history, Gas/Oil history, PartsrCost. Oil 
analysis results reporting 
RAM Systems Inc 
224 Causeway Blvd 
La Crosse, Wl 54603 
606-762-8130 

TEST DRIVE 

A complele Floppy Disk Drive diagnoslic pro- 
gram Pass/Fail or detailed repo^ Can be 
used to align drives Supports 360K-5V'«''. 
1 2M-5V'*', 720K:1 44M-3V«’ $99 lor one lor- 
mal, $149 tor any two $169 tor all three 
Alignment disks included Money back guaran- 
tee. We' re sure you'll tind TEST DRIVE to be the 
best FAX or call us tor details VISA/MC 
MicroSyslen^ Development 
4100 Moorpark Avenue M/S 104 
San Jose, CA 95117 USA 
(408)296-4000 FAX(408)2g6-5877 


DIS-ASSEMBLING. TRACING 

Code-Generalor ($119) can disassemble COM 
EXE BIOS Device Driver RAM 

• it can also simulate the program with the tracr 
or go command 

• record steps executed irom Breakpoint to 
Breakpoint 

• even trace the program which DEBUG can't 
trace, and the protected software 

Dual Software 

PO Box 090-213 Brooklyn. NY 11209 
212-725-0528 

Opt-Tech Sort/Merge 4.0 

Edremeiy fast Sort/Merge program RunasaOOS 
command or CALL as a subroi4ine Unlimrled 
filesi/es. most languages, datitypes & lilelypes 
supported includng Btrieve and dBASL II & III 
Adkonced leatores include lecord selection, re^ 
cord reformatting & much moie! Call or write lor 
more mio. MS-DOS $149, OS/2 Xenix $249. 
OpI-Tech Dffi Processing 
PO Box 678 
Zephyr Cove. NV 89448 
(702) 588-3737 


Call or write lor your HIEE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 1000 software products horn 
more than 450 manufacturers, plus infor- 
mative articles by some of today's indus- 
try experts Programmer's Connection 
has supplied the professional program- 
mer since 1984 with quality products by 
offering unbiased advice, low prices, last 
dehvery and no hidden charges. 

Programmer's Connection 

7249 Whipple Ave. NW 
North Canton. Ohio 44720 

USA 800-336-116b 

Canada 800-225-1166 

International 216-494-3761 

FAX 216-494-5260 
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cm Fortran Support (kists 

Forwam-linds errors, prints calling trees and 
cross refeiences $329 

Devt Tools-Reformaiier indents, relabels, 
modernises code. Preprocessor, block slnicture 
outliner. 4 more $129 

PC compatibles S12K. Support for popular 
extensions Ask about versions tor Unix. 
Qutbus Enterprises. Inc. 

106 N. Draper Ave 
Champaign. IL 61821-3145 
(217) 356-8876 


SOURCERr.486 



m PUBUC DOMAIN/ 
SHAREWARE 
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FREE 

SOFTWARE 

CATALOG 

LOW OS S t 50 / Disk 
Over loco IBM Software 
For test service 
Write to: 

SOFTSHOPPE.INC. 

PO 80x3678 
AnnArOOf. Ml 48106-3678 
(313) 761-7638 
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■ PUBUC DOMAIN/SHAREmRE 


■ REAL ESTATE ■ REUGION 


lUUOV^^^prld* 


S PEOPLE’S 
CHOICE 

'MonBytatforiheBucM' Intf** 

Over 2200 tAoretrare A PubliG-domtin programa on jutt 500 tf/aira, 
ond becauf oach disk FULL of programs costs as low as $1,75t 

your tnnmcottptrptognm It less than 45 cents!!! 

WHAT A SELECTION! 

Games! tSS" Accountliw! US’ Database Systems! 
Persona! Finance! D® Programming Languages! 
Utmtles! (Disk, Printer, Screen, etc) 
and MUCH, MUCH more III Call for FREE CATALOG! 


1 - 800 - 999-0471 

Memphis. TN 36167 fM»r«a«.CM«kPwMioMc«.VkrohiliMt) 


1-901-763-0471 
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MountainTop 

P.O.Box 1221, AzIe.TX 76020 


2 FREE disks for every 
ten you order!! 


CIRCLE 779 ON READER SERVICE CARO 



IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


lOOO’s of Great Programs 
Only 52’’ per Disk 
Carefully Seleaed 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
THE SOFTWARE LABS 
3767 Oveflartd Avt* No 112 
Los Anodes. CA 90034 
Wine Of 6ll 1213) 5S9 S4% 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


■ REAL ESTATE 

MANAGEMENT & ANALYSIS 

' "Real Property Managemenl' $395/$595 lor 
residential & commercial properties and ottier 
bldcp'g. Flags delinq'l tenants: prints budgets, 
checks, invoices & 1099S No retyping ol 
recurring data * "Real Analyzer" $1%. when 
deciding: buy/selt. exchange, or relinance 
30 day money back guarantee 
REAL-COMP INC. 

PO Box 1210 
Cupertino. CA 95015 
(408) 996-1160 

PROPERTY MANAGEMENT 

Comprehensive sottMre tor managing residen- 
tial. cixnmercial. condos, and more Three ver- 
sions; Base PM for owner/manager -5495. De- 
luxe PM tor prolessional management— $1,195. 
Multi-User with Novell network compalibilitv— 
$2,395 Includes check wriling. recurring ex- 
penses. Gl management reporting 
YARDI SYSTEMS. INC 
813 Reddick St 
Santa Barbara. CA 93103 
805-966-3666 

PROPERTY MANAGEMENT 

Since 1978 over 6.500 users of our soltvere 
have found It comprehensive, flexible and easy 
to use We otter systems to manage the follow- 
ing types ot properties COMMERCIAL/ 
RESIDENTIAL / CONDOMINIUM / HOME- 
OWNERS ASSOC /MINI-STORAGE FACILITIES 
For more into arid sample printouts call 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID 83835 
(208) 772-3259 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET . . . 


PROPERTY MANAGEMENT 

Fuli-teatured. easy to use Property Manage- 
ment Sottwaie Programs provide features that 
exceed or are comparable to packages costing 
ten times as much The Landlord Plus manages 
up to to proper1ies-$295 The Landlord Plus II 
manages up to 100 propefties-$595 Call to 
order or to receiw more information 
SYSTEMS PLUS. INC 
500 Clyde Avenue 
Mountain View, CA 94043 
800-222-7701, 800-222-7707 in CA 

PROPERTY MANAGEMENT 

Rental -Ease New stale ot the art property man- 
agement sottwaie Extremely last and easy to 
use Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate in property management $695 com- 
plete Free brochure. Demo $10 
STRATEGIC OFFICE SYSTEMS 
688 North 500 West #61 
Mt Pleasant, UT 84647 
600-942-6784 or 601-462-2130 
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■ REUGION 



aUlCKVERSE 
BIBLE CONCORDANCE 

(.^UIC'KVERSE BIBLE CONCORDANCE is a fdst. i-Jsy-Uvusc tool for Ki-nerdl BiMt- 
study and in-dcpih rcss'arch QUICKVERSE puls lhcc«miplotf trxl of the Bible at 
VLHir fingertips, allowing you to: 


nird ir 


a lint 


■ Limit searenes to a partKular range of books, chapters, or verses 

■ Pnnt srrscs in a variety of formats or save them to file for espstrl to yinir WL>rd 
pnx'essor 

> Outperforms products costing much more Carries a 30-day money back 
guarantee (excluding shipping). 

(Features listed are for lRM/Compalib|e. Macintosh version also available.) 

Rnir translations available, please specify version and disk si/e when ordering 
KJV$4‘»a NIVSW RSV$53i NKiV$53i 
Add $5 shippmg.'handling ()isksize51'4 . or 3 1/2 0 (add 5.3) 
g - .rs Call or send Check/VlSA/MC or CX).D, 


Parsons Technology. 

Dept. M. 

375 Collins Rd NE. Cedar Rapids. lA 52402 


1 - 800 - 223-6925 


(In Canada Call 319-3957300) 
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REUGION 


CHURCH SOFTWARE 


Discover tor yourself why more churches are choosing PowerChurch Plus * 
Try out the leading membership and accounting package 
Call today for your FREE lull-working DEMO. 

F1 SOFTWARE P 0 Box 3096. Beverly Hills. CA 90212 
(213)854-0865 
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Bible Challenge 


itfi C*c4tlng new Qmme For The Entire Family (V6 Flayera) 

Test your biblical knowicdgcl DlblcChallcngc'isa'boards^e'awnpuieraamewIthovcr I 
ISOOchallcnglnsquesOons. Great lor partlesaid socialevcntsIPh^'crscanbcdMcIcdinto I 
teams for lots of fun. laughter and fellowshipl 

om.v S29.9S rosTAGE rAio 1 - 800 - 233*2139 

VALUE rtAKT • SOrnMM l(UTta<'iunup<r%r >1 c»ijnnfc«i .NMrt 
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PC MAGAZINE'S 
MARKETPLACE 

'' , IS 

YOUR 

^ CONNECTION 
' . JO 700,000 
^ ~ ^ BRAND 
SPECIFIERS 
1 (800) 825-4ADS 


=NAS COMPUTER BIBLE™= 
NFW! V«nton 2.1 
New Ami'rican Standard 

Tht bcii (Aw ben stlltrs 


For IBM and 100% Compatible 
’ Instant word or phrase search. 
’ Use saved verses with word 
proc. included text editor. 

' Includes windowing, wild- 
carding & logical operators. 
Salisfaclion guaranteed 
or your money back! 


Foundation Prcrr 
P.O. Box 6439 
Anateiin.CA 92816 
(714)630-6450 
$129.95 (CA orifcr* add 6% lax) plus 
S4 00PAH 


D*mo 

Diik 

SMtl 


Do more than search. Analyze! 


VERSE 

-ySEARCH 




x 


Including a 
Ttaesaurus 
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VERSE SEARCH if an easy-to-use, dynamic Bible concordance. It 
includes the Bible translation of yourchoice with Instant Access to every 
word or verse. Search for combinaiiom of words or phrases. Search for 
concepts using synonym lists. Separate windows for comparing verses 
ortransladoni. P^iorexporianytexL Moitusenthananyotherproduct! 

As your study needs grow, add NIV. RSV, KJV or NKJV text, chain 
references, personal cocnmentaiy, Greek or Hebrew transliterators, topical 
BiUe, chronological Bible. Our memory resident VERSE ITPIST 
transfers verses directly to your word processor. 

Call Cor a fnc Caatoi on THE WORD poop aa oi Family td Prodocta. 

Bible Research Systems • 800-423-1228 

2013 Wells Branch Parieway #304 • Austin, Texas 78728 

TechSu{ipcat(S12}25l-7S41 Poatapa axtra. For IBM. MSDOS.MacadnUt. 
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■ SALES MARKETING 


SaleMaker Software: Leader in Sales Force Automation! 


I Reduce your costs, increase your profits! Single user & LAN systems. 1- 800-433-5355, (214) 264-2626 | 
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■ SCIENTIFIC 

GREAT GEOLOGICAL SOFTWARE! 

Over 60 programs for petroleum, mining, hy- 
drology. academic and scientific uses 
Gridding/coniouring. log plotting, plate tec- 
tonics, digitizing, baserr^ing. ternary plots, 
sleronds. aoss sections, lots more LaserJet 
support. Macintosh too! Affordable. S75 to 
S2500 Call, write or fax tor tree catalog 
Rockware Inc 

42S1 Kipling Street Suite 595 
Wheal Ridge. CO 80033 
303-423-5645 FAX: 303-423-6171 


3 out of 4 


CLIENT & SALES MANAGEMENT SOFTWARE I 

Marketplace 
readers increase 
their awareness 


'Tmatl Mjnii{!or in onv <>t the ImcM. puNNthl) iIk- Ix-si. ol jll sjles jihI >ii.irkelini: | 
mjnajieiiwnl piograniN m m> opmiun. it is very itiueh ihe way in go'' | 

Ut>n Wnriin.in, Hinincw Mtirkciun:. July. I‘»K‘I * 


1-800-777-6368 j 

DEMO 942 E. 7I4S S., Suit* A-101, Midvut*, UT 84047 (601) 566-SS44 | 

CIRCLE 767 ON READER SERVICE CARO 

of new products 

through this 
section 


PC Magazine Marketplace the ultimate target market! 

thr kfat4 i*Mftfr» •!> rr*4 H 4 m'I tew tte lar U Anp wiite, Wnr m 4» wnm • (•Om vtel 

*•) h« 4 • writh • panMr. 

Tbryll WKUT Ibeir litfehM !• PT lUtumr lUrtelflur 

call now to place 
your ad 

1 (800) 825 - 4ADS 


Nr tte* fl lUemr Hiiirtateri Dit*r|.|H*Hi»'Vi*ii« U hf* tramrab i teU rmy m4 rad rflnltw 
■r<te4 A pnAatl »gteAA6 TWt Lata A *41 tew 4w anAarb Atn w«4 ib 4 Wr mUiwMmu Ikn imI rrawWat 
pntt. rteiw iteiaali. imrtnimm w4 4f*wrv 

■ *«• WuA Ikd mm Wm m tearM Iraa Ite 7«.M hrvN *b«Atm ate rtte H ■i"— . Wl XL 

iKir 

So (tte MK»T Ktm aad rail (212) jEV.'illS ar IWI ^>4A0S 
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■ SCIENTIFIC 


■ SECURITY 


1^1 


Monitor and 
Control nrom Ibur PC 

CAI I IC” ^*****"*1 Control 
9 VLU 9 CoMputcr; 

The intcRgcnt, stand-aloM Souls'* com- * 
puter is powerful enough for ndistrial and 
research apptkations. yrl inexpensive artd 
simple enough for sch^ and home use. 

< Eisy to ’program* and use 

• FHiwerful real-time graphks 

• 30 Digital/Analog I/O channeb 

• Interfaces to PC via RS-232 


Can your SOLUS representative 
now. And contrel >«ur world! 



$895 


(800) 2478712 

In Oregon and outside US. (503) 635-3966 


fma OOOOKrvwWVrPUu.2- 

■ f>N Ul*0tm*»,0»*?03$ 
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■ SECURITY 


T he world's leoding soft- 
wore mortufocturers | 
depend on SoHguord copy | 
protection systems. Your 
FREE DISKEHE introduces 
you to SuperLock * - invisi- 
ble copy protection for 
I8M-PC (and compatibles) 
and Macintosh. 

• Hard disk support 
• No source code changes 
• Customized versions 
• IAN support 
• New upgrades ovoiloble 

( 800 ) 842-9388 

SOFTGUARD SYSTEMS INC. 

710 Lokewoy, Suite 200 
Sunnyvole, Colifornia 94086 
FAX{408| 773-1 405 


TGUPlRD 


lun 

■o 


HANDS OFF THE PROGRAM’ 

PC SECURITY 

OPERATING SYSTEM SECURITY 

• Securn suMvecionn. aim. pnnwr* and 
liepp«e 

• Knyeoard lock— automatic or manual 

• Log PC bool, program exec. Ida Opans. 
logmnogoun 

• Pravanta DOS FORMAT and moai viruaaa 

• Oriva A Bool Proiaction/Hard Diak Lock 

• IBM PC or lOCNt oompaKbla— DOS VSO* 

P.« $89.96 

CFwck Uonar Orwt. vtSA MC accaoiM 

Systems Consulting Inc. 

412 - 963-1624 

no e« niMi. amwiumii. ea imm 
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PASSWORD is PC 
Security!! 

• Password is a soflware program which 
scoim your valuable data. 

• Simple tnuallailon, eaay menu driven 
malnicruncc. requires no 
rclofmaiilng. 

• Bool llmli option secures hard disk. 

• Pauword provides for up to 100 users. 

• The supervisor controls access to 
protected direaortes with a single 
keystroke. 

■ Provtdesaudit trail of user activity. 

• Password aging. 

• The option to create user menus. 

• Virus detection. 

• Screen privacy. 

■ Inirudrrdetection. 


NASDEC Inlematlonal 
27IM-8SGanySl. PH (2M) 9S6-2798 
Winnipeg. MB FAX (204) 943-3702 
Caruda R3C 4JS 


CtRClE 791 ON READER SERVICE CARO 


t EVERLOCK I 

EiiiiwumiiinniiroM 

DttlintE tor clone compttlfelltty 4 tlrangth 

• Thwans ALL Bit-copy Software 
• Protect any COM’EXE w o Source changes 
• Shut down Debug Tracing 6 Disassemblers 
* Supports all Hard 6 Hoppy Disk formats 
• Restrict or allow Network insiaKs 
• Limit program use by Date or #Execute$ 

• Remotely reset instaKs. Date or #Executes 

• No damaged meda or 10 plugs 

For IBM & clones-S195 & up Frte mto & Demo 

® Az-T*cti Soflwar*. IrK. 

305 East Franklin 
flictimond, MO 64085 00 

(800) 227-0644 (816) 776-2700 

FAX (816) 776-8396 
CIRCLE 794 ON READER SERVtCE CARO 



With our Copy Protection 
Products. really work and 
do not burden the honest use. . . 


For Hardware ]Based Security 
(I^rallel Ik>rt Interface) 

• STANDARD KEY TAG 
Unlimifad executions 

• COUPON KEY TAG 
Limited executions 

• READ/WRITE KEY TAG 
Secure field programmable 
memory 

• NETWORK KEY TAG 
Site-license for specific 
0 of users 

• DURATION KEY TAG 
On-chip secure clock for 
leases, trials 



For Disk Security 
High Level Security 
IHth hard disk inskdl/uninsuill included 

• PADUXK n DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 
Low Level Security 
User hutaUaiAe Proieeiioit 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden 
the user or simply don't work. Vk 
have over 3500 satisfied serftware 
firms utilizing our systems. The 
high-level fingerprint has not 
required an update in over 3 years. 

Call or write for 
more information. 

GLENCO 

ENGINEERING INC. 

Sf AV/AFG iHt SOFFWAAF rMOUSTRV S/MCC >979 
721 W Algonquin Rd (708) 364-7638 
Arlington Hts . IL 60(X)S FAX 364-7696 
In Europe contact; 

SOC S^unly Sy^ems Tel 4-31-45-441535 
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TOTALSAFE 


THE MOST COMPLETE PC & PS/2 
PFWTECTION SYSTEM EVER BUILT 

/- BOOT PROTECTION ^ 
ANTI-DISMANTUNQ 
VIRUS PROTECTION 
F(3RMAT and FDISK PROTECTION 
HD and FLOPPY WRTTE PROTECTION 
DIRECT HO ACCESS PROTECTK)N 
SI3REEN BLANKOUT 
KEYBOARD LOCK 
ON-UNE DATA ENCRYFTX)N 
UMITEO DIRECTORY ACCESS 

$120 Introductory Price J 

EliaShim Microcomputers, Inc. 

520 W. Highway 436 Suite 1 1 80-30 
Altamonte Springs, FL 32714 
Tel: 407-662-1587 Fax: 407-774-8103 , 

ORCLE 793 ON READER SERVICE CARD 

BIT-LOCK' SECURITY 

Piracy SURVIVAL 5 YEARS pfoves effectiveness 
otpo^uimuiiiiayered security Rapiii decryp- 
tion algorithms R^iable security dnice trans- 
parent to PARALLEL or SERtAL port Compli- 
menled by low cost KEY-LOCK '* multitealured 
COMPU-LOCK" including countdown. timeouL 
data encoding & multi-produci prolection 
MICROCOMPUTER APPLICATIONS 
3167 E. Olero Circle 
Littlelon. CO 80122 
(303) 770-1917 


I STATISTICS 


OwnStalW^ 1 

tlngFockoge 

, 23 separai® 

X 95 each 
o and use 
ograms 

cs 1 

qUO-W^'"** 

-328-4907 

:Stans''cs 


Go SOLO 3. 

Stadslia i^us excellent gra^^cB 
In an e^-to-uae FC package 
For business, leseardi, students 
Bom the leader in statistical 
software for over 2S yean 
I $199 compiete with grajf^iics 
Satisfaction guarantee! 

Call today 'VS A or Mastercard 

BMHP 

I STATISTICAL SOFTWARE 

1440 Sepulveda Blvd«Suite316 
Los Angdes, CA 9002S 

ai3) 479-7799 • Fax (ZI3) 312-0161 H 
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■ STATISTICS 


■ SURVEYS ■ TAXES 



A powerful, elegant, and super-fast statistical package integrated witiv 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS* features intelligent, two-way interfaces to data from Lotus, 
Symphony. dBlll*. and other programs. For more Into look for our Mtt In 
most computer loumals, ask your dealer, or contact StatSoft. Price $245 
(*$5 ship/handl). 


I StatSoft 


2325 E. 13th St.. Tulsa. OK 74104 
(918) 583-4149 


The Survey 

.'tn Opinion Research Tool 
for the PC 

• Menj Onven-Contexi Sensitive Help 

• Creates Questionnaires 

• Telephone Interviewmg or Single Digit 
entry of responses - Skip Patterns 

■Crosstab Reports with Stats I e ChiSq 

• 123 & WP interface - How to' Book 

• No Risk Trial - Money Back Guarantee 

• $1295 Site License - for 30 days only 

$49500 

CYBERNETIC SOLUTIONS COMPANY 
372 W 800 S Alpine UT 84004 
phone today (801) 756-8279 
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MX PRmtiUON SOFTUtUIE 


FEDERAL & STATE RETURNS on a 
dak. Easy to lae. Cakdates automatkaRy, 
performs complex '^lfhat•i^'' options, 
prints IRS approved forms. Avaiable 
for 25 slates. Requires Lotus 1 -2-3 or 
compatible spreaddieeL Standard Pro- 
paat $79 Professional Program: $139 
Corp, S-Corp. Partnership, Fiduciary, 
Emplo^^ Rtn: $149 ea. Tax Planner $79, 
Financial Plmner $179. 

M/C, Visa. Add $4 S&H 

Avaiable ^om 
Park Technologies 
P.O. Box 1317 CEfton Park, NY 12065 
SI8/877 S88t or 800/423-3189 outade NY 

cmctf toi ON rcadeh service CARO 


THE BASS System " 

Why use up 8 meg and 640K just to run a data 
step on your PC7 Now you can run your data 
step code and statistical procs with a system 
that takes only 1 meg and 400K (and costs only 
$399)! Free intormalion: 

BASS Institute. Inc 
PO. Box 349 
Chapel Hill, NC 27514 

(919) 933-7096 or B8 (919) 9668755 (N. 8. 1) 
NCSS plus-$99 

Easy-kHJse menus & spread sheet Multiple 
regression T-tests ANOVA (up to 10 factors, rep 
measures, covariance) Forecasting Factor, clus- 
ter. & discriminant analysis Norntaramelrics. 
Cross Tabulation Plots: histograms, box. scatter, 
slemleal Sort Subset Transtormations Reads 
ASCII New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 

Phone:801-546 0445 FAX 801-546-3907 

DBMS/COPY TRANSFERS DATA 

Now your favorite slat package can access any 
database DBMS/COPY can directly convert 
any database or spreadsheet file into any stal 
package tile and vice versa The PIUS version 
allows sorts, selections, and recalculations 
$195 SO-day guarantee VISAA4C/AMEX/P0/ 
COD FREE DEMO! 

CONCEPTUAL SOFTWARE, INC 
PO Box 56627 
Houston, TX 77256 

1-800-STATWOW, FAX (713) 667-3FAX 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


MINITAB’S a PC of cake! 

MINITAB features intuitive 
commands for comprehensive data 
analysis. IiKludes basic statistics • 
regre^n • time series • tabulation 
* ANCWA * plots * histo^ams • 
much nx>re. DOS based version in- 
cludes LOTUS interfoce, hkes 
0 aphics. rw copy protection. Used in 
over 6096 of ForturK 50 companies 
For free brochure ci3] 814(23^280. 

MINITAB le 

StAt.STlCAl SOnWABt 

Minitilx Inc 

30SIEntorpnse De. Stale Colle«e. PA 16601 
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■ SURVEYS 

THE SURVEY SYSTEM 

An easy to use menu driven system lor the 
entry, editing, processing and presentation ot 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available. 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Cir. Dept P 
Petaluma. CA 94952 
(707) 765-1001 

A-CR0S$ • #1 IN CROSSTABS 

Easiest & rnosi powerful crosstab program lor 
survey & research dala. 16.8mill caseS'9.999 
vars/case Read any ASCII, col binary. dBASE 
file Professional tables loan printers + laser- 
outputstoascii&lotuswksliles.Fullstats -f-t- 
test, chi-sq. Nominated lor PC Mag Award tor 
Tech Exceileoce 
STRAWBERRY SOFTWARE. INC 
42 Pleasant Streel-FREE DEMO DISK 
lA^iertown. Massachusetts 021 72 
(800) 4-ACROSS FAX: (800) 422-7677 


■ lAXES 


AM-TAX 

The fasL easy, accurate way to 
prepare 1 989 tax returns. 

Regular Version: 

Calculates 1040, Sch A-SE, 2106, 
2119, 2210, 2441, 3903, 4562, 
6251,8615, 8814. All printouts 
(irvriuding 1040) a(^>roved by IRS. 
Req IBM or compatible W/256IC 

Only $45 

Advarvced Version: 

All of the regular features plus 
1040A,Schl,1040ES,3800,4136, 
41 37,4255,4684,8582. Req 320K. 

Only $60 


State proDwmi for CA. MD, MO, 
NY, NJ, OH, IL and VA. Dau 
auto-transferrki from Federal tax 
forms. $30 each. 

MC/Visa. 30-day guarantee. 

AM SOFTWARE 
P.O. Box 25010 
Kansas Gty, MO 64119 
Cali (816) 241-0014 
FAX (816) 452-3183 
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1099's-0N-DISK 

Our fourth year helping you meet IRS regs to tile 
1099's on magnetic media Use your IBM- 
compatible PC's to prepare SVi” disketie. print 
forms and reports. For all 1099's, 1098, 5498, 
W-26. Fast, easy lo (earn and use. manual 
included Not copy protected Only $69 plus S3 
shipping MC/VISA accepted 
Custom Craft Soltware, Inc. 

5730 RSI 
Lincoln. NE 68505 
Phone (402) 464-3184 


■ UnUTIES 


I Manufacturer Christmas Special I 


CLICK THROUGH DOS 

Listed Prrce $109 

MOl'SEDOSE 


* Furr mouse support 

* Visual DOS Commands 

* Menus lo orgaRiXR programs 
on fixed disk 

* Editor arid quality printing 

' Search & print info from card file 

* Customize labeling 

* Fixed disk security option 

* Recover deleted files & other 
powerful loots 

nif liM C4U : 714-StMIM 
nil •FI4TI UW IELE4SE 
tfCDAl •• LHmCI tEIIU MWE STt 
CIIPVTEIt treni Refunds wilhin BO 
days ( 16 % restocking fee) 

* 80286-20 512K t.2FOO 40HD VGA 

S2149 wVOOS 13190 

* 80386-26 IMB 1.2FDD e5HD VGA 

S2649 w/DOS 83600 
No returns on software or used tfema 
DEALER INQUIRIES WELCOME I 
(Ca add 6% Tax COD Free S&H) 
MICROSHKLL CORP . 
2736 W. Orartgethorpe Ave. eSAB 
Futlerloa CA 92633 
714-526-6001 - FAX 714-526-e02& 
We accept VISA - MASTERCARD 


CMCLE W2 ON READER SERVICE CARO 

UMSIM 

Expanded Memoty Simulator lor 286. 386. 286 
NUT. & Toshiba machines Use the extended 
memory you already haw as Lotus style Ex- 
panded Memory Fk) Magazine (March 31. 
1987) says "Easy to use and well documented " 
$70. 30 day money back guarantee Visa/MC 
accepted 

Larson Computing 
1556 Halford Ave #142 
Santa Clara. CA 95051 
(408) 737-0627 
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■ umrriES 


■ WORD PROCESSING 


Stop computer stress — 
for just $19.95.* 


Shortcui'* Software saves work with easy-to-use, single function 
utilities. No manual. Simple point & shoot menu commands. 

protects sensitive files from snoopers. 

PAC'K Fll.K " gives up to five times as much disk storage space. 
DISK DIRECTOR' renames, deletes and copies files & directories. 
WORD KIM) ' locates lost documents with a key word. 

VIKW' Fll.K “ instantly pulls up multiple files for easy viewing. 
Fll.Fl' FIND' locates lost files with only part of name or age. 

*Pcr litic. Plus $3.U0 shippin|! & handling. Order by coniaciing Basiech, 

Inc.. P-O. Ron 16267. N. Hollywood CA 91615-6267. Telephone: (8111) 

982-7627. FAX (8181 982-7626. VISA. MasterCard, and C O I) accepted. 
OBCU 603 ON REAPER SERVICE CARD 


AT's DON’T NEED 
360KB DRIVES 


Allows copying ol ISM AT filsi for use on 
IBM PCs. XTs. end compatibles with no 
hardwars or software modifications. A 
360K floppy drive is not reoulred. 
'‘CPYAT2PC" may reside on your IBM 
AT hard disk and copies 1 file or entire 
subdirectories in 1 step 
Price S79 * S4 s/h 


MiCflOBflIDQE COMPUTERS 

655 Sky Way - Suite 113 
San Carlos, CA 94070 
1-800-523-8777 
(CA) 415-593-8777 
FAX 415-593-767S 



I mf^ HAEL PER RY Q-MENU, iMioHtieaVimtpemW iHiidaMMiiH|4aly,<Mldy.MniWy ).. 

tHeMfirgHiwprindnyNnflannsiM riul it twaiiw. uuje incbiig. urfMlidl 
Istiai el deisUlt apian iAmiw Ian w aenw dMin aeV aasiiV wk naan, nf I 
|M ceayMr SaliM| m apwa Nkei yi« naawy mdMl. e«io mu (nsMa. aatry 
mmwI), im thai orstoiae. Tha «tw aPl/sdij/afaHiam I pnai nili ana and I 

MENU iiMadlaiah<arumulKa)wliKe Nn^ iRuckiaen 
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IVICNU iiMMmyraruraiirlKatwIwdi Nn. you flwckiaen • 

deal ken la M an nyad la Id IW mi am “-rt * 

TheUflfmel* ef yaw tanpular mwiH Omny dutnai anUk (M « utie | 

J Computer R-MCNU ii Wtuilh* ytl pamfuf. lilk laa PCS 7 0 In ini ■ Rat (Mam. U 79117 . 
I Org»niz 0 f luRt uxk « anoyyMd aonimd piaiadM. |.eeo-S7l-ll})/M(Viia accaetud > 
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It's 3 A.M. — what is your PC doing? 


Auto Wight navy lofons 


But It could be worttiw for you. keyfctrd. feeding ieWnAes 
WMamUaap vourccmDuwreouW wihe »ywefn ai a time you desire importan 
The leader in unaitendedproceuiing. 
i-y-i Auto-Mlfhl.is peiynifliu 
U H v ^rriei nf /iwe- w 

I >T] (.wfMffi 

I^Kl in ihf n 


The leader in unaitendcdproceuiing. 

— ^ Auto-Might.K "peiyWraiu 
' H4II h> run a serin iif ume- 
umiuming tasks at .i o'l Iih ( 

'V murninr ~ 

•cu.uw*.»7Ma $89*>«tm 

Sei« Time/ Seve Mentyl Gel TTie Sett.' Caff Va Todgyl 


<a you swap, your conputar eouW 

< Run unaOandatr NMworS Sae*upa 
• t rn mm ContmuttietOeoB SMUioot 
. ftwt Lawplh i ' fl apar ta 

< Ecaoaa 0aim mat 

1 Run ary TImn-ConmJHitHg Tank 



Ammunition to conquer 
your biggest problems! 



a The Virtual Eapandad Memory Manager 
providaa your EMS appileatuna wtn up lo 
eight megabytes of expanded memory 
a It lurrtt PC/AT or PS/2 ex. 
tended memory into expanded 
memory 

a It luma hard dwk storage mto 
expanded memory 
e It's compatmie with most EMS 
applicalion*. Including l 2 3 
and Symphony 
• OnJy S99 95 30-day mcney back guarantae 
Fort'a Software 
P 0 Box 396 
Menhaitan. KS 66502 
(913) 537 2897 



Why search for a faint liule cursor? 
TheA7o>^S4iuy||^ Laptop Curaor 
makes your cursor BIG arid BOLD 
and BLINK at any rate you chooiel 
Recommended in PC -PC Week 
-PC/Computing -the NY Times. 
$39.95 •t■2.50 shipping. (In MA add 
$2.00 tax.) VisaAlC/Amex/check. 
SkISoft Publbhing Corporatloa 
1644 MassachusettsAve. Suite 79 
Lexington. MA 02173 
1-800-456-8465 or 617-863-1876 


COPYWRITE 

CopyWrite 
Removes 
Copy Proleclion 
No more disk^. 
manuals or 
codewheels 

1000's of products copied. 

Ouaid Software Limited 
45 Charles St. E. 3rd FI.. Dept MM 
Toronto. Ontario M4Y 1S2 
(416)961-6243 Fax (416) 961-6446 

PERSONAL MEASURE 

Diagnoses perlormance bottlenecks in PCs 
“. can enhance anyone's dia^ioslics artil- 
lery documenlation is exemplary ” W 
Ro^. Aug 89 PC Magazine Measures use ol 
major LANs by PCs. too Clear graphs and 
statistics show where live applications spend 
lime $6995/$74.95(5.25'/35*) + s&h. 
SPIRIT OF PERFORMANCE. INC 
73 Wesicott Road 
Harvard. MA 01451 
508-456-3689 telex 6503571400 


■ WDRD PROCESSING 

WORLD'S BILINGUAL WORD 

DuangJan. bilingual word processor lor En- 
glish and Armenian. Bengali. Euro/Latin. 
Greek. Gujarali. Hindi, Khmer. Lao. Punfabi. 
Russian. Sinhalese. Tamil, Telugu. Thai. Viet. 

Only $109 + $5 s/h (loreign + $12 s/h). 
Free Font editor For IBM with dot-matrix Laser- 
Jet printer Oemo $9 + $1 s/h MC/VISA 
Megachomp Conxiany 
3438 Cottman Avenue 
Philadelphia. PA 19149-1606. U S A 
TEL 215-331-2748 FAX 215-331-4188 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


ancu MS ON aeader service card 
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RC MAGAZINE 

is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212)503-5115 or (800) 825 - 4ADS 



V-emm’^ 


FRIENDLY 
PCWERFUL 
BLINDINGLY EAST 



Ntw — Just Released! 


GALAXY 3.0 Word Processor 

Mmi Ntii a Irtaaily- aaay la aaa Matlaca. 

:M4o<M>n«nM ..tWogut Mti' .UouMMapon 
.UpiolMndo<Hori(9Mn 'SiyiiinMB fiM 
•om Mwn Iv U MOuW pnn»n :A«ianl««ining 

itB.oaO Mort $0M 0i«cUr a 220 000 iwrt BWHWia 

SM.SS HC • VS* • lUnf 1 • OtMft 

80 lex 197t. Fort TewmiM. WA isssa 

1-800-365-7627 


GALAXY 

THE WORD PROt^ESSOR 
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■ MISCELLANEOUS/ 
ACCESSORIES 



IrMlbaklal Stitlc-Freet Betge with Gray Trim 
For Computers. Keyboards. Printers & Lasers 
All Popular Models. Superior Quality. Best Pries 

NEW! VizIFlex-Seels 

SKINS tor Keyboardi 



826-5761 


1320-36th Ave San Fra ncisco CA 9 4122 
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CDRIPUCaUER” 

^ COVER YOUR 
INVESTMENT 


u, 




Computer Duet Covert 
Spill Proof 11 Static Proof I! Ow StyUtfOy fnod 
Oust Conors wM give maximum protection Irom 
dual and apAa Gray Nylon or Oaar PWaic 

Keyekin ' Keyboard Covert 
Clear to me eye and soft to the loud) KeyShin'^ 
Keyboard Covers slay on 24 hours a day. men 
*maa you um your computer 

USA (MO) 874-6391 
2104 Leirie Tun 
Fan Waeon Beach. F 
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■ BAR CODING 





Engineering Leadership In 
BAR CODE READERS 




ANNOUNCING: 

PERCON SERIES 10 
BAR CODE READER... 

• Who else has a 5 year 
warranty on bar code readers? 

• Who else has automatic set-up? 

• Who else has a bar code reader 
that does it all? 



Pf RIPHERAL CONNECTIONS. INC. 

2190 W. nth Ave. • Eugene. OR 97402-3503 

1-eOO-873-7266 

(603)344-1189 FAX (503) 344-1399 



PC-Wedgell 
Bar Code Reader 

For PC. XT. AT. PS/2 and 
compatibles - $289 
For RS-232 terminals • $309 


• No wftwaic channel m)uitcd - works with any pr(*tran • 

and bar code printitt| utility included * Reads all major bar code 
types * Automaik leii^ fioin bar code menu • S-year wamnry 

PHT-34 Portable 
Handheld Terminal 

With 64Kb memory and wand - $995 

• Full alphanumeric keypad or bar code w«id * 4 s 16 character 
backlit LCD dtipliy * 64Kb memory espandabie to SI2Kb - Rea! 
tune clock * Application lenenior incluM • Cpro t t am mable 



Bar Code Printing Programs - $99 each 

Print Code 39. UPC, EAN, 2 of 5 on dot matrix or LaserJet printers 


• EZBmeode II • Keyboard or lexi file input, lutontatk i n cternewing. on-line help 

• dBA RCODE - Prints bar codes horn within dBASE; dBASE langtiw utuoe c^ included 

• EZRes - Memory tesideni program prints bar codes from within DOS ipplicationi 


jln/< 


1306-JEastS5tb Street 

I ■ ri A ¥ QeveUnd.Ohio 44103 

leKeeping Systems, Inc. phone:(2i6) 361-9993 

Fax: (216) 361-0030 




LABELING SOFTWARE 


. Above 
. Other menu 
• MS-DOS user 


For Epson, Oki, IBM, and LaserJet 

Flexible design. Any Formal or size. 
On-Screen Ubel Design — WYSIWYG 
13 text sizes— Treads at 50' 

Bar codes: 2of5, 128, UPC/EAN 
AIAG. MIL-STD,Code39,etc. 
Auto-incrementing. RIe input. 

Logos, symbols — from scanners. 
Reversals, color, soft fonts. 

Powerful. Versatile, Fast, Easy! 
IIUbelRIGHT''<-$279 
$49, XENIX -$199 
ts from $179 


Portable Readers 

Battery operated reader 
Simple, powerful, 64K memory 
Bar code or keyed input 
MSI,2of5, UPC/EAN, 128, Code 39 
Easily programmable prompts 
Uploads via RS-232 or keyboard 
Doubles as non-polable reader 
Wand or laser input 
Complete with wand — $849 



Bar Code Readers 

for PC, XT, AT, PS/2 
and all RS-232 Terminals 

• Attaches as 2nd keyboard 

• No software changes 
. 2of5, UPC/EAN, 128, MSI, Code 39 

• Magstripe, laser, or wand input 
FLEXLMSkwxm • Complete with steel wand — $399 


\A 70 RTHINGT 0 N 

DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cmz, CA 95060 


Direct Irom manulacturer 
39 day S back guaranteel 


800-345-4220 
CA 400-458-9930 


PC Majpuine Mirketplace the ultimate taitet warkri! 

Thf Itriiitd >|i<t lrl<■r^ who n-ad h' MaXaziiw- Uoii I lim'- (Iw iitiu- ■•> .unuiiil, onl) 
ouifv-rn IS gfiling wlijl ihi-) luitl ,ls nuickly .ls |w«5.Mlilf 

Thryll IMRtn ttof ittwlim f Pf IhiWM ■nkftpliw 

Pi>r thi'm tH Magdziiii- Miirki-iitlat i S liin-i l K(’n|)«iini' I)is|il4> .Ad firntiiil n pn'sa'nitv a fa-sl. •'•ts) 
iiml itMi tiH'ihiHl of ixpalm 1 4 <i|iiiMlH>fi TIh, Likm iI will h.iv>- tlw |)nKliK-ls Ihv, lin'd 

and Ihi- infurmatHui iIk, w-ant n-gardiiig (inn'. Milnim' diMtiiinls, xiHTirKatHiiis and dflnvi). 

If you ihink tlial vmir l>ii<<in<-s.\ can iH-mTit fnnii thi- TlHl.fKili luaiid siwririm hThi n-ad 
Magaiiitf IIH HE RIGHT' 

St Ukt MRHT «liM atd tall (2121 15 tr (Ml KS-<ADS 


DECEMBER 26. 1989 PC MAGAZINE KBl 





■ BAR CODING 


BAR CODE READERS 



WARNING 


Just how many companies can claim to 
manufacture the following: 

* Computer 

* Bar code readers 

* Bar code printing software 

• Time recorders 

• Time clock processor software 

• Shop floor terminals and software 

We have the complete solution for your 
barcode needs, and when purchasing these 
products, one should look for a company 
that would give a risk-free guarantee to 
grant the consumer peace of mind. Fortu- 
nately, there is one company with com- 
plete confidence in its products. BTC Corp. 
offer a 30 day money back guarantee and 
an extensive one year warranty 
Write or call us now ! 

BTC (USA) CORP. 

46177 Warm Spnnga Btvd., Fremont, CA 94539 
Tel: 1415) 657-3966 Fm: 1415)657-3965 

6000-F Commerce Prkwy , Ml. Laurel, NJ 06054 
Tel:l609lZ73-e500 Fsi: (609)273-9399 

gWCLE 611 OH READER SERVICE CARD 


PC-WAND 

Bar Code Solution 

NEW BIG Text. AIAG. LOGMARS Bar 
code printing packages any label, most 
pnniers 



PC-WANO lOO • In-line scanner emulates 
?N0 keyboard on PC. XT & AT Uses your 
existing software without any change 


PC-WANO 200 • terminal wedge on a serial 
parly line lor laptops and unix minis 


NEW PC-WAND 300 Up to 128 reader data 
collection system* Auto-discnmmaies* 
Collects, and transmits to PC or host 



7W/X COMPUTERIZED 
CASH REGISTERS 


PCWANO BOO WanderWand • portable 
programmable scanners laser and pen 

INTERNATIONAL TECHNOLOGIES 
A SYSTEMS CORP. 

63S-C North Berry Street. Brea CA 92621 


THE TWIX 3000 SEMES OF REOSTERS PROVIDE 
THE FLEXIBILITY OF A COUPUTER OR TERMINAL 
WTTH THE LOOK AND FEEL OF A CASH REGISTER 

• XIC IK0iSnilHtAD--RtPlACf3 THE 
KtrBOtAO. MOHrrOP. AMP PlWrrfI? OF Awr MM 
” ircoMPArtttf coMPi/rfA 

• int ■^fooriA ttAiMHAi- ry nc emitriOH 




_ PHONE: 714 990-1680 
m _ FAX 714 990-2503 

-/'S- 

oeAien iNouifties invitio | 

cmCLE m ON READER SERVICE CARO 


ALL WOOCLS AVAILAALE WITH A VAAlfTY OF RECEIPT 
PRINTERS KETSOAROS. HOMTORS CASH 
DRAWERS. 8AR CODE SCANNERS ANO MAO STRIPE 

TWIX INTERNATIONAL CORP. 

4401 S. 8HOADWAV. ENGLEWOOD. CO MllO 
1303) 769-3333 PAX (303)7864670 
ORCLE aia ON READER SERVICE CARO 


PC Magazine Marketplace the ultimate target market! 

The brand specifiers who read I’C Magazine don’t have the lime tu shop around, 
their only concern is getting whai Iht^ need a-s quickly as po.\.sil)le. 

T1)e;’ll DIREfT (heir aUention (o Pf Nagazine Marketplace 

For them PC Magazine Marketplaces Uirect-Kespon.se/l)ispla>' Ad formal repre 
senLs a fast, easy' and cost efTectiw method of product acquisition. They know it will 
have the prinlucLs they ne«*d and the information they want regarding price, volume 
discounts, specincalion.s and delivery. 

[fyou think that your business canbenent from the TlKI.lMRl brand specifiers who 
read PC Magazine YOITRE RIGHT! 

So lake DIRETT action and call (2121 5(n>5tI5 or (8M) fOMADS 


liT¥ 

C llOe MM ITER 

Quick Draw 

.11111 III III nil nil I mil I III. 

Print Qujlily Bar ('odes Lsing 
Yinir PC and Quick Draw 

• On term tciup (WYSlWYOi 

• Pnni trquFniiAUy or from » dAlAtutF 

• Support! rt>osi prinier! A b*r codes 

• AcfiuMAblF test to 6 in I incretnenU 

Code Master Quick Draw • 

Rovsllt Iree pro|rAminrr llbrarie» AssIlAble 
llrAlrr lf»quirirstVetcu«ie 




P.O. Box 634, Eeu Ctoir*, W1 M702 
(71S] 633 2331 • (800)552-2331 

CIRCLE 913 ON READER SERVICE CARD 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installalion 
No additional software or port 
Metal wand & case 
Also available: 
SmartCard encoder/reader 
Bar code ptriniing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto. CA 94303 
Telephone: 415-856-6833 
Telex (Graphfiei) 371-9097 TPS PIA 
FAX 415-856-3843 
ORCLE B14 OH READER SERVICE CARO 


m BOOKS 
CATALOGUES 
PUBUCATIONS 


■ BOOKS 
CATALOGUES 
PUBUCATIONS 


COMPUTER 

HEALTH 

HAZARDS 

Computer users have experienced 
miscarriages arxJ birth defects. Com- 
puter usage has been linked to skin, 
back, eye and emotional problems. 
For a copy of a new comprehensive 
report on computer health problems 
send $97.50 to: 

World Information Institute 
725 Market Street. Suite PC 
Wilmington. Delaware 19601 
CIRCLE 616 ON READER SERVICE CARO 


IBM PCjr SPFXIALS 
Full line of IBM PCjr Hardware 

• 3X6 l-.XLcliraliN 

• Memory lvxpjn\ion« lo 640K 

• Second f loppy Dnvc'. 

• Parallel Printer Ports 

• Hull Si/e Keyboards 

• Modems. Im & hxienul 

• JiiysiK'ks. Scnal Cables 

• PCjr Nelsvork cards 

• BASIC Cartndjies. Mice 

• PCjr TcsiL*d Shareware 

• Complete Compolers 

• Repair Servae 

Send lor Calalo}: Ttulay 

COMPUTER RESET 

Alin Depi PCM 

P.O. Box 46I7K2. Garland Texas 75IM6 
(2141 276-1IW72 FAX (214) 272-7V20 

CmCLE 617 ON RCAOCR SERVICE CARO ' 


m COMPUTER 
INSURANCE 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. Wc don’t just sell 
PCjr products, wc design them. 
•Speed Up Pfodueis 
•Pst-udo DMA Cartridges 
•SkMind HTopps Disk rinses 
•V: Disk ITnsos 
•PCjr Optical Mue 

• Mismior Adapters for PC's 

• Parallel Printer Ports 
•Hull Si7c Keyboards 
•Spei-eh Atiaehments 
•JossucLs. Cables. & Adaptors 

Call or write to rcL’civc our free 
.12-page catalog of PCjr Add-On 
producls. For even faster results, 
circle our reader service number 
PC Enterprises 
"The JrProducIs Group" 

Box 292, Belmar. NJ 07719 
(201) 280-0025 f600) 82>RCJR 
ORCLE 615 ON HEADER SERVICE CARO 



FuU replacemem of hardware, media 
purchased software. As low as 
S39 yearly. Covers fire, theft, power 
surges, other accidents Blanket 
coverage no list of equipment 
needed. Call tor information or 
immediate coverage. 

1-8<X)-848-3469 

“ Local (614) 262-0559 
SAFEWARE. The Insurance Agency Inc 
2929 N High Street. P.O Bo* 0221 1 
CkJiumbus. OH 43202 

ORCLE 616 ON READER SERVICE CARO 
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Marketplace 

2nd Color 
Option Available 
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THE SHOWCASE FOR PKODIICTS AND SERVICES IN THE IBM STANDARD MARKET 


■ Dm CONVERSION 


DISK/TAPEyOPnCAL SCANNING 

• 33( per page typewriOen text to disk in ASCII. 
50( per page all WP formats 

• S(^ Typeset leid 6 to 24pl Im rates 

• Disk convert from IBM, WANG, XEROX. 
VYOEC + 1000 others customized 

• Tape conversions (600, 1600. 3200. 6250 BPI} 

• BEST RATES •FREE TEST 
1st RUN COMPUTER SERVICES 
1261 Broadway Suite 508 

New York. NY 10001 
{212) 779-0800 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212)503-5115 
or(8(K))825-4ADS 


DATA 

CONVERSION 


DtSK - DISK • TAPE DISK I 
OPTICAL SCANNING ^ 

WORD PROCESSORS i 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 

IBM PS? 
iRDPERFEt 
LOTVS 
DBASE 
LANIER 
WANG 




(212) 463-7511 

NATIONAL DATA 
CONVERSION INSTITUTE 

I CiUT 1«TX ITNCCT. MCWTONK MT IMA 


AMCMCA S LCAOeWS IN DATA CONVEftSION| 


anCLE 919 ON REAOen service CARO 


■ Dm RECOVERY SERVICE 


OtiTMCK 800 - 872-2599 
DATA RECOVERY INC. 1 " 


The Only Custom Data Recovery Experts 


A service from the 
creators of Disk Manager! 
Recommended hy major 
drive mamifacinrers. 


Call us when: 

• Your hard disk can't be boiUcd 

• You can'l access a file 

• Your directories and/or FATs 
are scrambled or gone. etc. 


For that critical moment when only the best will do. 

CmCLE no ON reader service CARO 


■ DISK CONVERSION 


CHANGING WORD PROCESSORS? 

Media transfer to or tiom 
IBM. XEROX. DEC. WANG. EXXON. 

LANIER. CPT, CT. MICOM, NBt, WRDPIX. 
WORDSTAR. WORDPERFECT, MSAVRD. 0W4, 
MULTIMATE. SAMNA. MASH. OCA. 
•*ww**wFREE TEST CONVERSIONaa**** 
Conversion Specialists 
531 Main St . Suite 835 
El Segundo. CA 92045 
(213)545-6551 •(213) 322-6319 


TOTAL SERVICE CONVERSIONS 

• OUR NAME SAYS IT ALL • 

• Quality Service • 

• Quick Turnaround • 

• Low Prices • 

• 1-800-5-C0NVRT • 

• In CA 1-213-669-8134 • 

• Formerly W/Text Sciences Corporation • 
TOTAL SERVICE CONVERSIONS, INC 
1933 North Monon Street 

Los Angeles. Ck 90027 


■ DISK CONVERSION 


1APE/DISK 

CONVERSIONS^ 



Conversion services to or from 
over 2000 computer systems: 

• Magtapes • Mini Computers 

• Micro Computers * Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 


PIVAR 

COMPUTING SERVICES, inc. 


800 - HI < PIVAR 

165 Arlington Heights Rd #M 
Buffalo Grove. IL 60089 


Tape To-FLOPPY 
FloppyToTape 
Tape duplication 
Floppy To MICROFICHE 
Laser Printing 


I 800 422 0622 

llnOK;«l8 254«022l 

TKHHICAl noeuiuiiK 
SEIViaS. INC 
ssausiiisisiRii 
tUV.Mami301 
QRCLE «21 ON READER SERVICE CARO 



■ DISKETTE COPY 
SERVICE 


r ^ 

SOFTWARE 

DUPLICATION 

• Ona-Stop Shopping 


• Custom Packaging 


• Copy Protection 


• Technical Support 


• Drop Shipping 

n 

• Fast Hirn-Around 

11 

• Competitive Pricing 



800 - 222-0490 

In NJ 201-462-7628 
fax 201-462-56.SB 


MEQASoft 

RO. Box 710. FmehoM. NJ 07728 
^ Service Dtq)tte«flon Factttty 

CIRCLE 822 ON READER SERVICE CARO 


■ DISKETTE COPY 
SERVICE 


SOFTWARE PRODUCTION 

* Disk dupllcetlon 

* All formats 

* EVERLOCK copy protection 

* Labal/sleeve printing 

* Full packaging tarvicaa 

* Warehousing 

* Drop shipping 

* Fulfillment 

* 48-hour delivery 

* Consultation 8 guidance 

-^Star-Byte. Inc. 

'^1^ 2880 Berowy Rd Kallield. PA 19440 
a00-243-1StS 215-M7-2470 


DUPUCATION FROM $.59 

Affordable ratea eRly 8 

$ t J* (3.S01 for MS008 and APPLE 
dupleadoR. maasgoavantowaraa 
ye« centtRue to ardv. 

* Higtieet Oualty Medta 

* DwpicadeR ♦ 100% Vartfkaben 

* CmAnm LabalB/giaeeaaflklaftara 
•Fenaatted Otahatlae 

* Packing 8 Aeaaflibly 

* Special Rata* for DewM 
Software and Site Liea nrt ag 

* 24 Hour Turn-Around 

* Guaranteed ducts 

Diuer a i fi ed SySea w Group. Inc. 
P.a Boa 1114 
teaequeh. WA 00027 
(000)288-3142 OOtt 382-0000 

CIRCLE 923 ON READER SERVICE CARO 


3 out Of 4 
Marketplace 
readers increase 
their awareness 
of new products 
through this 
section 


call now to place 
your ad 

1 (800) 825 - 4ADS 
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THE SHOWCASE EOK PHOHUCTS AM> SERVICES IN THE IBM STANDARD MARKET 


■ FINANCIAL 


■ SUPPLIES 


COLLECTION AGENCIES 


Com I ton ie 

Uebtmaster 

For Recownnf; All Types iif 
rhird-f^rty Debts. Completely "cardless.” 
Instant on-line work schedules. 
Advanced power and flexibility 
Unlimited clients, debtors, accounts 
and collectors. Networks any number 
o( workstations. ExceUenl service and 
support. National distribution. 
Dealers inquiries are welcomed 

Comtronic Systems 

33305 First Wav South, Suite 210 
Federal Way. WA 96003 

206^4^34 


ATTORNEYS 


(34 On WEADCB SCWVICE CARO 


■ MAILING LISTS 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (8(X)) 825-4ADS 


ZIP CODE SOFTWARE 


I * Add ZiP«4 to mailing l«i • Calculate distance between zip codes 

• Save postage with Carrier Routes * Locate nearest Sales Ollice to customers 

' OemograpMcs by Zip Code • Zip data base lor mini's & main frames 

• $99 Mailing List Manager • Mapping & routing software for US cities 

♦ National Zip Code look-up program • FREE CATALOG 


MELISSA DATA CO. 800-443'8834 

32118 Paseo Adotanto. San Juan Capisirano. CA 92675 » IN CA. 71 4.‘661-6e8S 


CIRCLE azs ON ACAOCR SCRVICC CANO 


SUPPLIES 


TONERr"“ 


[.RECHARGED 



TESTED • GUARANTEED • 2441R TURN. 
Canon, HP, QMS, Series II 
Canon Microfiche & PC Copiers 

Wp buy ernptm, upioSI2. 

,\nVANl,\(,l 

MC VISA, AMIX, 2216 University Blvd 
F.aXQtr.Dht. Tus<.tloos.i,AL 35401 


1 -800-458-3501 /1-800-239-40271A1J 


N READER SERVICE CARD 


SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


BMCitVtaooia bVMPXMPLaM** 
nwTfM tmii CMOB «« IC* <«M«D 

CtPOS CtMBKaantl-* K >* ‘m4mm 



BUY OUR REFILLED CARTRIDGES 



ORCLE 827 ON READER SERVICE CARD 


SOFTWARE PUBLISHING & 
FULFILLMENT SERVICES 

• PACKAGING 

• DISK DUPLICATION 

• ASSEMBLY 

• TYPESETTING 

• MANUAL PRINTING 

• FULFILLMENT 

• The Publisher's Only Choice. 



GLENCO DEVELOPMENT SYSTEMS 
72T W Algonquin Rd 
Arlington Heights. II 60005 
(312) 364 7638 FAX (312) 364 7698 



Axmnmuefliuhtti 
Smii 197$ 

ghtning 


Buck. Lor<o Lit*. Text. Color, s Qrapncs 

800-BLACK99 

( 1 -800-252-2599) 


HP LaserJets. Ricoh 
Apple LaserWriters 
Canon PC Copiers 
Kyocera & more! 
Wt buf ustO eanrtogts 


CIRCLE 828 ON READER SERVICE CARD 


TONER 


Your Canndgr: 

Rebuilt , . 

rw-. Toner for NEC. Ricob 

Panasonic. Qume. etc. 



1 

1 Our Cwtridfe: 
k Black .. .39.50 
Color ....79.50 

'1 DAY AIR 

Keturii l)cii\er> 

PC 49.50 

- New cartridfcs 

$44.50 

< 800-777-8444 j 
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PC Magazine Marketplace (he ultimate target market! 


Till' hnind siHTifierswIm read 1*0 Slafiazini' don't have tlic iinu'loNlio|>ariiiiiid. 
liieir oniv niiirern is Ei'tliiifi uliat liim nii'd as iiiiit'kly as ]>os.Mhl«'. 


Theyll [NRE(T Iheir aUenlion 1« PC Maiazine Narkelplace 


For llii'iii I'C Mafiaziiii' Markrtplucek Direct Kes|N>n.se<'()is|ilav .\d formal repre 
senlsa fast, easy andeost efferlive metliiKlorpruducI aapiisilion Tint knmv il will 
hate llie products lhl^ lim'd and Ihe inforinalion i|ie>' want reftardin^ price, \iilume 
disL’oiinis. sptTiricuiioiis and deliwry. 

If you think that your business cun In'iiern from the TlNMHHlIiraiid N|Mviner>who 
read I'C Majtaziiie . lOC'RK RIGHT' 


So lake MRETT adwn and call (212) 503-51 15 or (KOO) )t25-4ADS 



Get The Word Out! 


Your Product 
Has Been Chosen 
EDITOR’S CHOICE. 

Let us take your article to its highest 
level of nutrketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted • • on 80 lb. paper stock, in 4-color, 
2-color or 1-color, call or write today; 

Jennifer Locke— Reprints Manager; 

Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016, 212-503-5447. 

* *Mininium quantity 500 reprints. 
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RS# ADVIRTI5ERS PAGE 

521 3MData 232-233 

234 3XUSA 49 

115 Accolade, Inc 368 

129 Acma Computers. Inc 138-139 

1 1 8 Advanced Computer Products 325 

165 Advanced Logic Research 2-3 

248 Ahead Systems. Inc 176 

218 Aldus Corporation 59 

386 Application Techniques 211 

477 Applied Creative Tech 45 

#111 Arche Technologies 166-167 

336 Arlington Computer Products 334-335 

519 AshtonTate 230-231 

509 Austin Computers 10-11 

204 Avery 84 

# 389Bata Capital Corp 234D 

209 Bay Micro Systems 28 

106 Better Software 103 
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180 Bureau of Electronic Publishing 16 
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205 Compuclassics 93 

274 Computability 323 
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391 Headstart Technologies 124 

305 Hewlett Packard Peripheral Group. . . . 142-143 
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• Intel 289 
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■ Intuit Software 47 
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280 LaserGo, Inc 21 
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263 Macolainc 308 

154 MathSofI 158 

164 Micro 1 52 

* Micrografx 20 
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295 RP Systems 327 
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294 Tatung 136 
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>faw(iuddRascal mal^ 

go even faster. 


Even the quickest minds tend to brake 
suddenly w^en confronting new languages. 

Enter new Microsoft* 
QuickPascal Compiler. 

The first Pascal that is 
j not only powerful but easy intui- 
i tive and 100% headache-free. 

I For example, our new 
h^rtext QuickFbscal Advisor 
offers on-the-job training: by 
cutting and pasting sample code wu can learn 
to program m Pascal from scratch. And if wu 
do hit a snag, the Quick Advisor can straighten 
everything out right on the spot 

To accelerate your thought processes 
even more, all of our processes are seamlessly 
integrated; no other rascal offers you easier 



access to your editor, debumer and compiler. 

What’s more, ^ckrascal is the first 
PC Pascal to offer Object Oriented Progra- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data And once you know 
Pascal, OOP is a snap. Which means, you get 
maximum productivity with minimum effort 

Naturally, our Fiscal is also fully source 
compatible with Turbo Pascal! 

So stop by your Microsoft dealer soon. 

Youll nnd our software is on the same 
wavelength as yours. 

MScmsolt 

Making it all make sense: 


Customer in the US call (800) 426-9400. In Canada caU (416) 673-7638. Outskfe ^k)rth America call <206) 882-S661. CCopyrifdn 1989 Mkiusoft Coiporatkia All ngh& 
Microsoft kigo are regtsteml trademarks and it otf sfHsr is a trademark of MkrroscA Corporatkn Tuibo Fiscal is a registered tradenur^ 
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COMING UP 


■ . . . AND THE 

TECHNICAL EXCELLENCE 
AWARDS GO TO . . . 

At Fall Comdex. PC Magazine edi- 
tors paid tribute to the most exciting 
products that shipped in 1989 — and 
the people behind them. From utili- 
ties to operating systems, printers to 
PCs. these are the year's most inno- 
vative products — and the ones that 
advance the state of technology. 


THE BEST OF 1989 


From the thousands of products we 
tested last year. PC Magazine editors 
choose Personal Bests. More than .10 
products that were new in 1989 
impressed us enough to get the nod. 


■ ABORT, RETRY, FAIL?: 
SPECIAL EDITION 

Sometimes dubbed the “worst” of 
the year, this is really executive edi- 
tor Bill Howard’s look at the bizarre 
and ridiculous side of the PC indus- 
try in 1989. 


■ ENDURANCE TESTS 

As the new decade dawns, we're 
launching a new series at PC Maga- 
zine: Endurance Te.sts. To address 
issues of reliability and durability, 
our reviewers live with selected pixxl- 
ucts, using them every day. You'll 
see how past Editor's Choices, Per- 
sonal Bests, and Technical Excel- 
lence Award winners hold up over 
the long haul. .186s and portables are 
featured in the first installment. 

■ DEC'S PC LAN SERVER 

Digital Equipment Corp.. which has 
long been the computer industry's 
second biggest company, is shifting 
its focus from midrange minicom- 
puters to PC integration. PC Maga- 
zine's LAN Labs tests DEC’S new 
PC LAN Server/1 1 (X) family. You ’ 1 1 
.see how it stacks up against NetWare 
.186. Version 1.0. ■ 
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Witness 

APbrfect 

Fifty years from now. well be 
sitting on porches with our 
grandchildren, recounting the 
wondrous srory. . . 


pick die runner off at second? 

Get caught in a rundown? Shift 
the defense for a dead pull 
hitter? Real managers have op- 
tions. So do you. 

And more choices. Step on 
the turf of seven familiar big 
league ballparks. Gaze out 
ono) the field from five network 
TV field perspectives. Create 
your very own dynasty with the 
team editor. 

HardBall 11 is in a league 
by itself. And fortunately for our 
grandchildren, we get to play 
it in its prime. 

How to order : Visit your favor- 
ite retailer or call 800'245-7744- 

xr-rr^i \rxri 

The best in entertainment softivare. 


and oiled leather as the 
computerized boys of 
summer sprint 
across the 
diamond. 

But 

HardBall II 
goes beyond 
the effortless 
gameplay and 
realism that made its 
namesake famous. HardBall 
II offers more. Much more. 
Moreirames of animadon. 

So each divir^ catch and double 
play looks major league smooth . 

More/eaiures. Like real 
baseball stats that are updated 


“Yep. I saw it I was there to 
play HardBall n." 

Like Don Larson’s perfect 
game, new HardBall 11“ will be 
remembered as a milestone. A 
great accomplishment in base- 
ball history. 

The original HardBall.' 
stands as the best-selling com- 
puter baseball game of all-time. 
And true to its heritage, new 
HardBall 11 
captures the 
essence of 
the national 


pastime. 
You can 
almost 
smell the 


and stored firom at-bat to at-bat 
and game-togame. TV-like 
instant replays to help relive your 
greatest moments. League play, 


where every win brings you 
closer to the pennant. 

More options. Should you 
steal with two out? Atrempt to 
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After Hours 

Products for the Leisure Side of Personal Computing 


Bike Training Software 
Brings Serious Cyciists 
Indoors for the Winter 


PERSONAL HTNESS 

by Myron A. Matzkin 


2 1 .2 / 


Winter is the time for all good bi- 
cycle riders to think of racking it 
up fora while. Only messengers 
and madmen continue to ride 
when it*s cold 
enough to induce 
pain. Saner cy- 
clists leave the 
pavement behind 
in favor of a wind 
trainer and a 
computer pro- 
gram that makes 
indoor training fiin 
and challenging. 

Total Dis- 
tance, from Rank 
Enteipises, does 
the job reasona- 
bly well without 
requiring a big 
cash outlay. The 
$69.95 combina- 
tion of hardware 
and software 
paces your work- 
out as you pedal 
along on your wind trainer (a 
rack that converts bicycles into 
stationary bikes; not included). 

Hardware installation for Total 
Distance requires a Phillips screw- 
driver and about 15 minutes of 
your time. You mount sensors 
for speed and cadence on the 
bike’s chain-stay. The sensors 
pick up impulses from magnets 
that you mount on the rear wheel 
and the left crank arm of your 
bike. Plug the cables into your 
parallel port and you're ready to 
work out. 

When you boot up the soft- 
ware for Total Distance, you can 
select frcNn the following: a regu- 
lar workout, a timed workout, a 
distance trial, a comp^ticvi mode. 


a time trial, or a demo. 

Choose the competition mode 
to test yourself in one of four 
preprogrammed races. Your PC 
screen shows a rider going off 
into the distance — until you catch 
him. Then he disappears. Nu- 
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Total Distance displays a simple graphic of a road 
course. When you catch the pacer, he disappears. 


meric readouts show your ca- 
dence. mileage, time, and dis- 
tance ahead of or behind the 
animated pacer. 

You had better be in shape if 
you expect to compete, because 
these are tough, relatively long 
rides at high speeds. A better bet 
is to race against your previous 
time and shoot for improvement. 
We liked the time trial feature 
best. It provides a good, sensible 
workout that can help you as a 
rider. It will boost your fimess 
without destroying you. 

The regular workout and the 
timed wwkoul are dcay — but they 
are liable to lapse into some- 
thing resembling a ride in the 
park, since there's no target pace. 


You simply ride as slowly or as 
fast as you like. 

Unlike the RacerMate sys- 
tem reviewed last year (After 
Hours, PC Magazine, Septem- 
ber 27. 1988), Total Distance 
isn’t proprietary. It works with 
your bike and any wind or mag 
trainer. (A basic wind trainer will 
set you back as little as $50.) 
And Total Distance costs a lot 
less than the $750 for the Racer- 
Mate package. RacerMate graph- 
ics and workout possibilities are 
several giant 
steps ahead of 
Total Distance, 
however. 

In conjunc- 
tion with Rac- 
erMaie. we also 
reviewed the 
Dynalink sys- 
tem from Cal- 
ladyne Corp., a 
product more 
directly compa- 
rable to Total 
Distance. With 
a $139.95 price 
($199.95 with 
heart monitor), 
however, the 
Dynalink pro- 
gram is more 
expensive. 
Dynalink dis- 
plays speed and other informa- 
tion in numeric form without 
graphics, which makes it less 
visually engaging. But the Dyna- 
link system is also easier to set 
up, and the hardware is of visi- 
bly higher quality. 

If you are interested in a good 
bike workout at a reasonable price, 
Total Distance represents a more 
comfortable alternative U) the great 
outdoors. 

List Price: Total Distance. 
$69.95. Requires: 256K RAM, 
color graphics, two disk drives, 
parallel port. DOS 2.0 or later. 
Rank Enterprises Inc., 1202 
Hillside Btvd., Wilmington, DE 
19803; (302) 322-1717. 
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■ PERSONAL 
FITNESS 
Food/Analyst 
monitors your diet. 

WellAware sniffs 
out adverse 
food reactions. 

■ GAMES 

The Magic Candle: 
Adventure and 
enchantment. 

■ VIDEO 
Varletys video 
listings on CD-ROM. 


Food/Analyst 
pacifies 
The Basic 
Nutriments in 
Your Diet 


PERSONAL FITNESS 

by Don Trivette 


We are what we eat, but what 
exactly are we eating? FoodJArui' 
lyst ($99), from Hopkins Tech- 
nology, answers that question in 
greater detail than you’ll ever 
want. A simple hamburger, for 
example, contains enough ingre- 
dients to stock a small chemistry 
lab. According to Food! Analyst, 
my lunch consisted of minerals 
(calcium, potassium, zinc), vita- 
mins (Bp , niacin, folacin), lip- 
ids (saturated fat, cholesterol), 
and amino acids (lysine, leucine, 
glutamic acid). And I didn't even 
have fries. 

Hopkins Technology has taken 
the entire U.S.D.A. food data- 
base (known as Handbook 8 in 
the food profession) and stored 
the contents on CD-ROM, along 
with data on sugars and selected 
brand-name food products. 

CONTINUES 
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After Hours 


Food/Analyst 

CONTINUED 

Handbook 8 isn’t the skimpy 
pamphlet the name suggests, but 
rather a complete nutrient as- 
sessment of more than 5,000 foods; 
in conventional book form, this 
"‘handbook” is a multivolume 
set that takes up almost 3 feet of 
shelf space. 


Food/Analyst makes all of 
this data comjn^nsible and easy 
to use. First you enter the name 
or names of the individuals you 
want to track, then you select 
from the database the foods that 
make up their meals. Selecting 
quantities is particularly easy; 
the software lets you enter in- 
take as grams, ounces, p>ounds. 
or in everyday units like ham- 
burgers, baked potatoes, and 8- 
ounce drinks. 

A recipe feature allows you 
to calculate the nutrients of your 
own favorite dishes and add them 
to Food/AnalysFs database. 

Food! Analyst's pull-down, 
point-and-shoot interface is 
hiendly and well designed. You 
don't need to read a manual to 
figure out how it works — which 
is fortunate, because it doesn’t 
have a manual. 

Once you’ve entered a meal 
(no fudging), the program ana- 
lyzes the meal’s contents. Enter 
all of your meals for a day and 
the software will show how well 


you’re doing versus the mini- 
mum daily requirements for a 
person of your age and gender. 
There’s also a graph option that 
will visually represent the same 
data. 

You can ask Food! Analyst to 
fmd, sort, and display all foods 
that contain a particular nutrient. 
Feeling low on zinc? Eat oysters 
or macaroni and cheese. Need 
more vitamin C? Sweet red pep- 
pers have ten times more vita- 
min C than orange juice. Sur- 


prises like that abound through- 
out the program, as they do in 
any basic reference work. 

Food/Analyst is an indispen- 
sable tool for food planners and 
dietitians in places like hospi- 
tals, schools, and nursing homes. 
It’s also great for people on diets 
and those who Just want to keep 
track of exactly what they are 
eating. 

Always remember when us- 
ing Food/Analyst — or any soft- 
ware that analyzes your diet — dial 
changes in your eating habits 
should be attempted only under 
the direct supervision of a phy- 
sician. Software such as Food/ 
Analyst should never be used by 
pet^le to replace the care or advice 
of health care professionals. 
List Price: Foixl/Analyst. $99. 
Requires; 51 2K RAM; CD- 
ROM drive; Microsoft CD-ROM 
extensions; DOS 3.1, 3.3, or 
4.0. Hopkins Technology. 421 
Hazel Ln., Hopkins, MN 55343; 
(612)931-9376. 
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Wei I Aware 
Tracks Down 
Causes of Food 
Reactions 


PERSONAL FITNESS 

by Don Tiivette 


In a society where food often has 
its roots more finnly in the cor- 
porate laboratory than in the 
ground, figuring out which foods 
are doing what to our bodies is 
noea^task. Moredian 100 adverse 
reactions have been linked to 
food and food additives, and studies 
indicate that 30 million of us 
suffer from some form of food 
sensitivity. 

WellAware, from Positech, is 
a $99 program that helps both 
the patient and the physician zero 
in on food sensitivity. Using the 
program’s database of over 3,000 
foods, you find what you have 
eaten over a period of several 
days or even weeks. Each lime 
you experience discomfort, you 
select your symptoms (along with 
the degree of severity) from a list 
that would make a hypochon- 
driac swoon. 

The software has common 
symptoms and foods built in. but 
if you don’t find an entry that 
fits, you can add your own aches 
and pains, and if you don’t see 
what you ate, you can plug in 
your own recipes. Once you’ve 
entered several days’ worth of 
data — the more the better — and 
several incidents of distress or 


reaction, WellAware goes to woric 
on your problem. 

The developers, a doctor and 
a computer professional, have 
for the first time collected and 
organized the substances in food 
known to cause adverse reac- 
tions. These include things like 
mold, lactose, salicylates, and 
additives. Although physicians 
and dietitians have long had lists 
of food nutrients, ingredients at 
that level do not produce prob- 
lems. Instead, it is their combi- 
nation into complex molecules 
that often causes distress. 

The key to WellA^we's savvy 
is not Jonas Salk-like sensitiv- 
ity, but rather die power of statistics. 
WellAware uses a sophisticated 
statistical analysis of the infor- 
mation you provide to produce a 
list of most likely causes. 

The analysis is not a quick 
process, but it’s faster than wait- 
ing for a doctor to keep an 
appointment. WellAware lakes 
about S minutes on an 18-MHz 
computer to evaluate three days 
of meals and symptoms. The 
manual cautions that more-de- 
tailed studies can run 30 minutes 
to an hour. The output is a list of 
possible causes (in our litigious 
society, who wants to say for 
sure?), ranked from most to least 
likely. 

My only food sensitivity is to 
flounder, which causes me to 
itch and sneeze and makes my 
eyes water. After I ate flounder 
for several days (well, I pretended), 
WellAware did indeed pinpoint 
CONTINUES 
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WellAware's main menu lets you enter symptoms and 
record meals. The package diagnoses your food 
sensitivities and their sources. 
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Now you can enjoy the power of 
CROSSTALK* and the conven- 


Full-feature file transfer support including CROSSTALK, DART, XMODEM, 
YMODEM, ZMODEM, Kermit, and CompuServe protocols. 


ience of Microsoft* Windows at 

the same time. 

CROSSTALK for 


A powerful programming language, based on CROSSTALK Mk.4’s CASL™ 
language. Programming tools are provided for Windows-specific 
tasks like creating dialog boxes and executing DDE functions. 



Windows is the 
first full-featured, 
full-powered 
communications 
program designed 
specifically for 
Wmdows. We put 
our 10 years of 
experience with 
PC communica- 
tions software to 
work in order to 
give you all the 
features Windows 
users have asked 
for, including: 


Integrated “phone book” of frequently- 
called computers allows you to save and 
recall all settings for any host computer. 


ti 


48 user-programmahle function keys for one keystroke operation 
of host responses or “scripts’. In addition, the function keys can be 
invoked by a customized pull-down menu selection or by clicking 
on-screen icons with the mouse. 


foiT 


Capture host data to printer or disk file, with “playback” of 
captured host sessions. 




. . 
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TVue “background” operation under all 
versions of Windows lets you transfer files 
while working in other applications. 

Emulation of DEC* VT102™, IBM* 3101, 
ANSI, and CompuServe* VIDTEXS" 
terminals. 

Cut and Paste data between CROSSTALK 
and any other Windows application. 


Full support for all modems, including high-speed, error-checking modems like 
the Hayes* V-Series, US Robotics HST™, Telebit TVailblazer*, and others. 


If you use Windows, 
you need CROSSTALK 
for Windows. See your 
software dealer. Call for 
further information 
800 - 241-6393 


CRO^TALK 


DCACR068TALK COUMl'NICATIOKS 
1000 HilwiiO Va«di Pnfcwiy 
Ilawl.GniiulODTS.JS7S 
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Wei I Aware 

CONTINUED 

my sensitivity to the food. But 
my meager problem wasn't much 
of a challenge. The software 
really comes into its own with 
more-complicated sensitivities, 
where the cause may be a food 
additive or a combination of in- 
gredients. 

The program is easy to use. 
Point-and-shoot menus make for 
quick and easy data entry. A set 
of picture cards helps even small 
children describe symptoms, and 
the comprehensive manual has 
sections about food sensitivity 
written for both the lay person 
and the physician. When used in 
consultation with a health care 
professional, WellAvi'are can help 
you understand the causes of some 
of the unpleasant symptoms and 
side effects you may have toler- 
ated for years. 

List Price: WellAware, $99. 
Requires: 51 2K RAM. two disk 
drives, DOS 2.0 or later. 
Positech, 484B Washington St.. 
#350. Monterey, CA 93940; 
(800) 462-9355. 
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The Magic 
Candle Gives 
Gamers a New 
World in 
Which to Play 


GAMES 

by Barry Brenesai 


The Magic Candle concerns it- 
self with a question that has been 
so troubling to modem military 
minds; What do you do with an 
immortal demon who wants to 
take over the world and is backed 
by hordes of slavering monsters? 
All Atabek {The Magic Candle's 
creator) proposes imprisoning 
the troublemaker in the flame of 
an extremely large candle. 

Policy reassessment becomes 
necessary, however, when the 
candle rapidly diminishes and 
evil spreads across the land. Now 
you’ve been invited by Deru- 
via's King Rebnard to lead a 
final, desperate assault. The Magic- 


Candle is role-playing fantasy at 
its most complex and entertain- 
ing, easily equaling the recent 
genre favorite. Ultima V: Warri- 
ors of Destiny (reviewed in Af- 
ter Hours, PC Magazine, March 
28, 1989). 

Much of the consumer fasci- 


nation with these role-playing 
fantasy games arises from the 
simulation of mythical cultures. 
The best programs employ in- 
genious detail to create a real 
sense of adventure and discov- 
ery that never seems to fade. As 
the game continues, its world 
only grows more compelling and 
engrossing. 

The “realism” of Deruvia’s 
pseudomedieval society is clev- 
erly reinforced. Each of your 
company of 6 adventurers (user- 
chosen from 13 diversely tal- 
ented volunteers) is rated in many 
categories that determine per- 
sonality, crafts, and battle skills. 
Once the characters enter popu- 
lation centers, city icons expand 
to fill .several scrolling screens 
with stores, guards, and inhabi- 
tants who follow their own time- 
tables. 

Camping outdoors allows your 
team to hunt, learn spells, and 
repair weapons rendered dull with 
use. Naturally, everyone could 
sleep instead, decreasing fatigue. 
But another, nastier side of real- 
ity is the ever-present likelihood 
of ambush. 

A twist to The Magic Candle 
not usual in these programs is its 
time limit: 800 days to figure out 
what to do with Dreax the Arch- 


Demon and carry out your plan. 
Otherwise he escapes and turns 
Deruvia into one vast parking 
garage for his evil legions. Each 
of your party’s activities costs a 
certain amount of time. All the 
places and people you have to 
visit to acquire information, Neills, 


and weapons consume a great 
deal of time. Mapping is not really 
necessary, but some parchment 
and quills for jotting down ad- 
vice are indispensable. 

The documentation is amus- 
ing, purporting to represent the 
sometimes-contradictory advice 
of experts in King Rebnard’s 
court. Magic Candle's battle 
system is similarly imaginative; 
it supports weapons exchanges 
during conflict and positioning 
options for all characters. 

The various nasties employ 
differing attack strategies against 
your team, according to their 
natures. Some look for the most 
powerful opponent. Others pre- 
fer to take out the magic users. 
Several Just grin toothily and 
gang up on the wimpiest recruit 
you’ve got. 

A fantasy-game first is the 
ability to divide your group into 
smaller, separate units, all the 
way down to individuals. Sev- 
eral activities can be accomplished 
simultaneously in this fashion, 
though it isn’t a very safe trick to 
try outdoors. 

The graphics are simple and 
icon-oriented, but the color pal- 
ette is broad and subtly applied. 
Versions 1.1 and \ . 2 of The Magic 
Candle had some problems with 



error recovery, sometimes lock- 
ing up when noncommand keys 
were accidentally hit. The pub- 
lishCT, cognizant of this, will send 
the Version 1.3 disk of 19 re- 
vised files fiee of charge to owners 
of the earlier editions, upon re- 
ceipt of the warranty card. 

Perhaps the best thing about 
The Magic Candle, though, is 
that the game represents only the 
first volume of a projected ad- 
venture series. If you enjoy role- 
playing software, you’ll like this 
first installment and will eagerly 
await the appearance of vol- 
ume 2. 

List Price: The Magic Candle, 
Volume 1 , $49.95. Requires: 
256K RAM. CGA or EGA card 
and monitor, DOS 2.1 or later. 
Electronic Arts, 1820 Gateway 
Dr., San Mateo. CA 94404; 

(415) 571-7171. 

CIRCLE 414 ON READER SERVICE CARO 


Variety Magazine 
Offers Its Film 
Database on CD 


vioeo 

by Don Trivette 


If you didn’t read the book be- 
cause you were waiting for the 
movie, and you didn’t see the 
movie because you were wait- 
ing for the tape, and you didn’t 
see the tape b^ause you forgot, 
you should know that there’s a 
new PC product that tells you 
when and where to find any re- 
tail video software. 

Variety's 1 ,300-plus-page 
Video Directory — an epic tome 
with more than 42,000 titles — is 
now a computer-searchable da- 
tabase available on CD-ROM. 
Just slip the shiny disk into your 
CD-ROM player, install the search 
software, and explore to your 
heart’s content. 

Like the book, the CD-ROM 
is marketed as an annual sub- 
scription, with quarterly updates 
included in its $295 price. De- 
signed primarily for libraries and 
video stores. Variety's Video 
Directory Plus is nevertheless a 
super resource for the avid film 
buff. It even includes hundreds 
of adult titles — password-pro- 
tected, if you choose — but, alas, 
without descriptions. 

CONTINUES 
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Variety 's Video Directory Plus offers a numbeF of ways to 
find films, including by title, keyword, subject, and per- 
former. You can also combine search terms. 


After Hours 


Variety Video 

CONTINUED 

There are dozens of ways to 
search the directory, including 
by title, peifomicr/director, award, 
keyword, subject, and year re- 
leased. In less than a jiffy you 
can determine that Rob Lowe 
has 10 films in video release, get 
a list of the 1 1 recent winners of 
the grand prize at the Cannes 
International Film Festival, and 
browse through the 1,155 films 
cited in the Western category. 
You can even combine search 
terms: Did Rob Lowe star in any 
award-winning cowboy films? 
(No.) 

Once you've selected a film 
{by title, performer, date, award, 
etc.), pressing a function key brings 
up the cost, distributor, ordering 
information, media (VHS, Beta, 
Laserdisc), and sometimes a 
description. Not all films are 
summarized, but Variety is add- 
ing new descriptions as they 
become available from film dis- 


tributors. The software has an 
electronic ordering feature, al- 
though the manual cautions that 
most vendors are not yet ready 
to process orders electronically. 
On-line ordering is certainly 
something to look forward to. 
though. 

By this fall, the CD-ROM 


Video Directory Plus will include 
Variety's own full-length reviews 
of majen* videos. Eventually sound 
and graphics will be added so 
that you can see stills from the 
films and hear cuts from the 
soundtracks. In fact, the review 
copy I received included photo- 
grafts from Gone with the Wind, 


A Fish CalledWanda, and Casa- 
blanca. but we can't show them 
because the publisher was still 
negotiating with the studios. On 
a VGA monitor, die display quality 
begins to approach that of televi- 
sion. 

Variety’s Video Directory 
allows you to bring your PC into 
your home entertainment sys- 
tem in a particularly painless way. 
The program provides a com- 
prehensive database of video titles 
without forcing you to obtain 
and maintain the information your- 
self. 

It won't be long before we'll 
be able to review film clips at our 
computers and then order rental 
copies to be delivered to our 
doors — along with two large 
popcorns, please. 

List Price: Variety's Video 
Directory Plus. $295. Requires: 
640K RAM. CD-ROM player, 
Microsoft CD-ROM extensions, 
DOS 3.0 or later. Bowker 
Electronic Publishing, 245 W. 

1 7th St.. New York. NY 1 001 1 ; 
(800) 323-3288, (212) 337- 
6989. ■ 
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Jay Overbye - Sr. Account Representative 
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DE, MO. DC. W. WV. NC. SC. AL. MS. TN. AR. 
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Straight Talk About PCs — 
For Lawyers, from Lawyers 

"To establish a network, you will need to 
purchase a personal computer for each 
workstation and an additional, larger 
computer, known as the fireserver. . . 

, — Lawyers Alert, August 21,1 989 




Tri-Data Systems wants you 
to switch to a LAN gateway and toss 
out your IRMA (or similar) card — but don’t be in 
such a hurry that you yank out the motherboard connector, too. 


The Lighter Side of Personal Computing 


So that 
explains what 
PrlntScreen means: 
the monitor in this Caldor 
ad Is placed atop a printer. 


Abort, Retry, Fail? 


Duck, Jerry— Here 
I Comes Another Bit! 

I "The (IBM) 0661 drive comes with 
S a SCSI II interface, has eight 
I platters and a blazing data 
■= transfer rate of 12.5 milliseconds, 
§ the fastest in the industry.” 
f — Computer Systems News, 

I August 14, 1989 


Geez — What’ll We Do with All That Contiguous Disk Space? 

“Scott praised the enhancements in NetWare 386 over its predecessor. Advanced 
NetWare. He was especially pleased with the added security features and the 
increased hard disk volume size from 360K bytes to 1 .2M bytes. . . . Scott said, 
‘I don’t have to ride herd on my network users to purge inactive files.’ ’’ 

— Network World. August 7, 1989 

PC Magazine offers $50 and a PC Magazine T-shirl if we use your submission in Abort, Retry. Fail? 
Warning: Don't write on the original if it might be reprinted; mark up a photocopy or use a Post-it. In case 
of duplicate entries, the neatest entry wins, Winners this issue: Frank Han (monitor on printer). Joel 
Richmond (Tri-Oata). David Kearns (NetWare 386), Forrest Robleto (12.5 milliseconds). Gary Bolt 
(fireserver). 
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DELMAN CONSTRUCTION 


lldman Comiructhm Bi>ild« Banner Bwlnew <iii Baek PremfaK. 

In the paM 5 yean we've pown tern a local hueuieM with only i Ungk ofTtoe u a 
well-nubUshtd OpemioH with 30 oflkea throu|hoM New Efl|land. An inveumeni in 
Drhnon can iMure a fironi rcuiffl for i wide vatety of reaun*. 

ExKMtve mearch haa ahown that due H the M|h coH of new homi. the demand 
for hifb i{«alicy addiiiOM binti on to eniailni homn -- ia on the apawinf. Dciitian 
CoaKraciion hoa caithHahcd an aacelleni re^Hadon w one of iha premier addition 
buliden bi die raarke^ilacn Here la the opponunity for a aound. prodiable Diveaunem 

We befan mateitni Delmao Conitructioo via conauma advertiitn| in teal cmic 
maiazlnea aa a amon alternative to bvyin| a new home. Our intent waa to teach the 
euihaf heme owner who aouflu a larger, better Itvmg apace Tlir reaponae haa boro 
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hfierosofi Woiiii is the perfect product for otir growing boaincM. Hcre'a why : 

Online Help A Training Make Work* incredibly Eaay to l.enm and Uae. Only WoAs 
providea taak*ien»tiive help and online training from anywhere la the product at the toucli of a 
single key 

Multiple Window* and W VSIW VtJ -Style* On-Kfeen Add Dramatic Viaual Quality to 
Mlcroaofl W orki 2.tt. With multiple window*, you can work wlib up to " 

once. iidc-by-»ide or overlapping juu a* if they were on your desk. With WYSlwYO styles, 
you can see Md. llaltc. ■I'vwtiiie and more on-screen. 

Prim Preview l.el» You View Documents On-screen. Preview footnotes, header*, foowr*. 
margins, page breaks, font slies. graphs, and paragraph borders on-Kieen htfort you pnni. 

Create the Highest Qualll) (hilpul. With Work* you can easily merge icM. taWes. and chan* 
into a single dmmeni. then pnni on any one of over 220 pnntcrs Work* even lupporit 
PosiScripi pnnwr* 

Manage Your Bu*ine** Day wUli New Built-in Hie Management and Alarm Chick tillllle*. 
Without leaving Work*, you can perform eight DOS command*. And, with the w alarm clock 
A appointment manager, you can dtiplay a remindef measage on-screen at any time. 


Mere'* ■ Sommary of the Kratore# in Microsoft Works 2.0: 

■ 100.000word»pell-checkeraiKl30«»keywordlhe4*uru* 

Footnotes and multiple line page headers and footers 
Pop-up calculator and uutomalK phone dialer 
Include* uiiliiies to manage Tiles and run other programs 
Paragraph borders for emphasi* 

Create cuiuonnrcd form* with the fast and flesible datobsK 

• Kuna grtsi wtih MS Mouse (or compatible) and with Hayc* compatible modem* 
Built-in macro* to automate repetitive task* 

• Convert nie* lo/from MS Word. WonJPerfMi. Display Write. WordStar and mote 

• 230*4096 Lotus 1-2-3 and MS F.«el compatible spreadsheet (.WKS iind WKI) 
Fa»l. easy mail merge and mailing label generator 

tJM 3.2 and 4 0 espanded memory suppon 

• Soppons any of the popular networks including Novell and SCom 
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DELMAN CONSTRUCTION • Kennebunkport Office 
Revenue /Coal Breakout 


REVENLIE.H 


JAN 

FEB 

MAR 

APR 

MAY 








Addition* 

' 

SI4.)00 1 

SI).80U 1 

sis.wo ■> 

S27.t»5U 1 


lieiiu Total 

1 

02.273 1 

$1.9)9 1 

ilAM 1 

$2,931 1 

$3,785 




$24S 1 

$271 1 

$317 1 

$334 



S361 1 

$260 1 

$28) 1 

$304 1 




S393 1 

$413 1 

1377 1 






$105 1 

8201 1 





$737 1 

$681 1 

$808 1 

$1,117 1 


BalhreoRis 

' 

$221 1 

$2)2 1 

$273 1 



Total Revenue* 

1 

$16,773 1 

$l).7)9 I 

S2I.31) 1 

$30,381 1 

$36.1)3 

EXPENSES 


JAN 

FEB 

MAR 

APR 

MAY 

tioHiliaf 




$3.22(1 1 

S)J29 1 

$7.32) 

Sim» 

1 

I 

12.100 1 
$17) 1 

$2,100 1 
$17) 1 

$2,100 1 
$175 1 

$2,900 1 
$21) 1 

$21) 




$1.8)0 1 

$1.8)0 1 



ln*urancc 

1 

$390 1 

$673 1 

$802 1 

$960 1 


EXPENSE.^ 

I 

$<.169 1 

$7.8)9 1 

$8,381 1 

$11,488 1 

$i3jao 

NETPRt)Hr 

1 

SI.604 i 

$7,900 1 

$12,934 1 

$19,093 ' 

$22J7) 
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Ocan do. So we'U tell you. (Hint: read the nu’mo.) 


i 1 1 Li “The new top'of'the'lin( 
I Dell System 325 is a 

mmm flagship worth putting 

EDITOR’S . r r n » 

CHOICE I out in front of the fleet. 

1 ^ |. ••Ill Fi’M’iwTA’ M. NH9 

h)r the mil story, see inside hack cover. 





